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DIRECTORY OF SERVICES

The main telephone number at the
Massachusetts Institute of Technology is
(617) 253-1000. Refer to specific sections of
Chapters I-VII in this catalogue for additional
addresses and telephone numbers.

For a detailed view of the MIT organization,
view the online organization chart at
http://web.mit.edu/communications/
orgchart/.

Academic Resource Center
Room t 104, 253-6771

Admissions
Freshman
Room 3-108, 253-4791

Graduate and Special Student Admissions
Room 3-103, 253-4897

Undergraduate Transfer
Room 3-103, 253-4770

Counseling and Support Services
Room 5 104, 253-4861

Student Conflict Resolution and
Discipline
Room 26 131. 253-7848

International Students Office
Room 5-133, 253-3795

Medical Department
Room E23 189. 253-4481 (Voice/TDD)

MIT Card Office
Room E32-117, 253-3475

Office of Minority Education
Room 4-113, 253-5010

Office of the Dean for Graduate
Students
Room 3 138, 253-4860

Office of the Dean for Student Life
Room 4-110, 253-4052

Office of the Dean for Undergraduate
Education
Room 4-110, 253-6056

Registrar's Office
Room 5-119, 253-4784

Residential Life and Student Life
Programs
Fraternities, Sororities, and Independent
Living Groups
Room W20-549, 253-7546

Graduate and Family Housing
Room E32-200, 253-5148

lbgt@MIT
Room W20-549, 253-6777

Off-Campus Housing
Room E32-200, 253-1493

Public Service Center
Room W20-547, 253-0742

Residential Programs
Room W51-040, 253-3193

Student Activities
Room W20-549, 253-6777

Undergraduate Housing
Room E32-200, 253-2811

Schools and Whitaker College
Architecture and Planning
Room 7-231, 253-4401

Engineering
Room 1-206, 253-3291

Humanities, Arts, and Social Sciences
Room E51-255, 253-3450

Science
Room 6-123, 253-8900

Sloan School of Management
Room E52-101, 253-3730

Whitaker College of Health Sciences
and Technology
Room E25-525, 253-4317

Student Financial Services
Financial Aid
Room 11 -320, 253-4971

Student and Parent Loan Services
Room 11 -320, 253-3343

Student Resource Development and
Employment
Room 11 -120, 253-4973

Student Services Center
Room 11 -120, 258-8600

ISSUES OF THE MIT BULLETIN

This Courses and Degree Programs Issue of
the MIT Bulletin is available in September. To
obtain copies of this issue or the Summer
Session Catalogue, available in March,
contact the Communications Office, Room
E28-100, 77 Massachusetts Avenue,
Cambridge, MA 02138-4307, telephone
(617) 253-2635. Both are available online at
http://web.mit.edu/catalogue/.

For the lAP Guide and Freshman Advising
and Freshman Advisor Seminars, contact the
Office of Academic Services, MIT,
Room 7-131, 77 Massachusetts Avenue,
Cambridge, MA 02138-4307, telephone
(617) 253-6776, or online at
http://web.mit.edu/odsue/academic/.

CAMPUS TOURS

Visitors are encouraged to take a student-
guided tour of the campus. Tours leave from
the Information Center in the lobby of the
Rogers Building (Room 7-121) at 10 am and
2 pm Monday through Friday (except legal
holidays). This is a walking tour that lasts
about 1 hour and 15 minutes. Following the
tour, the Admissions Office has a question-
and-answer session for prospective
undergraduate students and their families in
the Admissions Reception Center
(Room 10-100).
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NONDISCRIMINATION POLICY

MIT is accredited by the New England
Association of Schools and Colleges, Inc.,
through its Commission on Institutions of
Higher Education.

Inquiries regarding the accreditation status
by the New England Association should be
directed to the administrative staff of the
institution. Individuals may also contact:
Commission on Institutions of Higher
Education, New England Association of
Schools and Colleges, 209 Burlington Road,
Bedford, MA 01730-1433, telephone (781)
271-0022, email cihe@neasc.org.

Many degree programs at MIT are
accredited by specialized professional
accrediting bodies, including the American
Assembly of Collegiate Schools of Business,
the Accreditation Board for Engineering and
Technology, the American Chemical Society,
the American Institute of Chemical
Engineers, the Computer Science
Accreditation Board, the National
Architectural Accrediting Board, and the
Planning Accreditation Board. Academic
departments can provide information on the
accreditation of the specific degree
programs they offer.

The Massachusetts Institute of Technology is
committed to the principle of equal
opportunity in education and employment.
The Institute does not discriminate against
individuals on the basis of race, color, sex,
sexual orientation, religion, disability, age,
veteran status, ancestry, or national or ethnic
origin in the administration of its educational
policies, admissions policies, employment
policies, scholarship and loan programs, and
other Institute administered programs and
activities, but may favor US citizens or
residents in admissions and financial aid.*

The Vice President for Human Resources is
designated as the Institute's Equal
Opportunity Officer and Title IX Coordinator.
Inquiries concerning the Institute's policies,
compliance with applicable laws, statutes,
and regulations (such as Title VI, Title IX, and
Section 504), and complaints may be
directed to Laura Avakian, Vice President for
Human Resources, Room E19-291, (617)
253-6512 or to Regina A. Caines, Director of
Affirmative Action, Equal Opportunity and
Diversity Programs, Room E19-226, (617)
258-8718. Inquiries about the laws and
about compliance may also be directed to
the Assistant Secretary for Civil Rights, US
Department of Education.

*The ROTC programs located on the MIT campus
are operated under Department of Defense
policies and regulations, and do not comply fully
with MIT's policy of nondiscrimination with regard
to sexual orientation. On the recommendation of
the Faculty, MIT is working to develop a modified
on-campus ROTC program open to all MIT
students.

Kathleen Forsythe, the founder of Forsythe
Design, uses MIT course numbers to create
structure, texture, and tension-a fragment
captured from an ongoing interaction of
multiple surfaces. Life at MIT often involves a
close relationship with numbers and
formulas. It seemed fitting to transform these
elements and to charge their physical
representation like electrified graffiti. The
background image is taken from a
photograph taken by MIT student Andrew
Chen.

Forsythe Design Inc. is an established leader
in communication design in the Boston area.
For more than 19 years, the firm has helped
companies faced with fast-changing
technologies effectively market their
products and services with imagination,
distinction, and intelligence. Recognized
internationally for design excellence, the firm
has received numerous awards and their
work has appeared in leading international
design journals including Communication
Arts, Graphis, PIE Books, How Magazine,
Print Design Annual, AlGA Annual, and Type
Directors Club Annual.

See http://www.forsythedesign.com/ for
more information.

The cover of the MIT Bulletin 2001-2002
represents the second in a series of cover
illustrations using course numbers as the
primary ingredient. Last year's cover was
created by John Maeda, Associate Director
of MIT's Media Lab, Associate Professor of
Design and Computation and the
Sony Corporation Career Development
Professor of Media Arts and Sciences.
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[te numbers on this map refer to MIT s building
numbers. Under this numbering system, a single
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Boathouse

Ail, Rcsource Center, 7-104. D3
Academic Services. Office of, 7-133. D3
Admissions Office, 10-100 ........ D3
Advanced Educational Services,

Center for, 9-215 .............. 3
Advanced Visual Study, Center for, N52-390 C2
Aeronautics and Astronautics

Department, 33-207 ............. D3
Aga Khan Program for Islamic

Architecture. 10-390 ............ D3
Air Force Aerospace Studies, W59-114 B3
Alumni Association, 10-110 D3
Architecture Department, 7-337 D3
Army ROTC, W59-198 B3
Artificial Intelligence Laboratory, NE43-929 E2
Arts, Office of the, E15-205 E3
Athletic Facilities

Alumni Pool, 57 E3
Briggs Field B3
du Pont Athletic Center, W32 C3
du Pont Center Gymnasium W31 C3
Johnson Athletics Center W34 C3
Pierce Boathouse, W8 B4
Rockwell Cage. W33 C3
Sailing Pavilion, 51 E4

Steinbrenner Stadium, W34 .
Tennis Courts

JB. Carr Indoor Tennis Center W53
du Pont Courts, W53 B

Banking, W20 ...... ..........
ATM Machines Lobby, 10 .......
W20-1st floor ..... .........

Bioengineering and Environmental Health,
Division of. 56-341 .... ........

Biology Department, 68-132 ...........
Biotechnology Process Engineering

Center, 20A-211 ....................... . .. .
Bookstores

MIT Press Bookstore, E38-176 .
Tech Coop Kendall Square. E
Tech Coop (no textbooks), W20-1st flr

Brain and Cognitive Sciences
Department, E25-406 ..... ......

Campus Activities Complex, W20-500
Campus Dining W20-507
Campus Police, W31-215
Cancer Research, Center for, El 7-110
Career Services and Preprofessional

Advising. 12-170 ..... ..........
Chancellor. 10-200 ..... .........

C3 Chaplaincy, W1 .... ...........
Chemical Engineering Department, 66-350

B3 Chemistry Department, 18-390 .
,C3 Civil and Environmental Engineering
C3 Department, 1-290 ............
C3 Clinical Research Center, E17-445 .
C3 Comparative Medicine, Division of, 16-825

Computer Science Laboratory for, NE43-100
E3 Counseling and Support Services, 5-104.....
E3 Dining Rooms

Lobdell (Student Center), W20-2nd flr
D3 Morss Hall (Walker Memorial), 50-1st fir

Courses (Student Center), W20-1st fir
F3 Dormitories

,F3 Ashdown House, W1 ..............
C3 Baker House, W7.............

Bexley Hall. W 13 .........
E3 Burton House, W51 .....
C3 East Campus, 62, 64 ...
C3 Eastgate Apartments E55
C3 Edgerton House NW10
E3 500 Memorial Drive W71

Green Hall, W5
D3 MacGregor House. W61
D3 McCormick Hall. W4

C3
E3
E3

D4
E3
D3
E2
D3

C3
E4
C3

C4
C4
C3
B4
E3
F3
C2
A4
C4
B4
C4

New West Campus Houses, W70 AB4
French House ............ AB4
German House A,B4
Russian House . A,B4
Spanish House A,B4

Random Hall, NW61 C2
Senior House, E2 E4
Tang Residence Hall, W84 A4
Westgate Apartments, W85 ........ A3

Earth, Atmospheric, and Planetary Sciences.
Department, 54-918 ............. E3

Economics Department, E52-391 ....... F4
Educational Council, N52-419 ........ C2
Electrical Engineering and Computer Science.

Department, 38-401 ............. 3
Energy Laboratory, E40-455 .......... F3
Family Resource Center, 16-151 ....... 3
Foreign Languages and Literatures

Department, 14N-305 ........... DE3
Francis Bitter National Magnet

Laboratory, NW14-3218 .... C2,3
Graduate Students Office, 3-138 D3
Health Sciences and Technology

Harvard-MIT Division of, E25-519 E3
History, E51-285 ............... F4
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Humanities, Arts, and Social
Sciences Office, 14N-408 . DE3

Information Center, 7-121 ... .. . D3
Information Systems, N42 .... C2
Integrated Studies Program, 16-177 0.... D3
International Scholars Office, 4-105 .... D3
International Students Office, 5-133 . 0........ D3
International Studies, Center for, E38-648 .... F3
Knight Science Journalism

Fellowships, E32-300 ... E3
Leaders for Manufacturing Program/

System Design and Management
Program , E40-422 ................................ . F3

Libraries
Aeronautics and Astronautics, 33-111 ... D3
Architecture and Planning (Rotch), 7-238 D3
Archives, 14N-118 ........... DE3
Clinical Medicine, Neurosciences
(Schering-Plough), E25-131 . E3

Earth, Atmospheric, and Planetary .
Sciences Lindgren). 54-200 E3

Engineering (Barker), 10-500 D3
Humanities (Hayden), 14S-200 . DE4
Management and Social Sciences

(Dewey) E53-100 F4

Music (Hayden) (Rosalind Denny
Lewis), 14E-109 E4

Science (Hayden), 14S-100 ............ DE4
Linguistics and Philosophy

Department, E39-245 ...................... F3
Literature, 14N-407 ............................... . DE3
Management, Sloan School of, E52-473 F4
Management of Technology

Program, E52-126 ........ ..... F4
Manufacturing and Productivity,

Laboratory for, 35-234 ........ ... D3
Materials Processing Center, 12-007 ... D3
Materials Science and Engineering,

Center for, 13-2106 D3
Materials Science and Engineering

Department, 8-309 ... ......... D3
Mathematics Department, 2-236....... D4
Mechanical Engineering Department, 3-173 D3
Media Laboratory, E15-212 E3
Medical Department, E23-189 ...... E3
Minority Education Office, 4-113 D3
Museums and Galleries

Compton Gallery 10-1st floor.. D3
Hart Nautical Galleries, 5-1st floor D3
List Visual Arts Center E15-109 E3

MIT Museum, N52-2nd floor . C2
Wiesner Student Art Gallery, W20-2nd fIr C3

Music and Theater Arts Program, 4-246. D3
Naval Science (NROTC), W59-1 10 ............ B3
Nuclear Engineering Department, 24-105 0. D3
Nuclear Science, Laboratory for, 26-505 D3
Ocean Engineering Department, 5-228. D3
Operations Research Center, E40-149 . F3
Physics Department, 6-113 D3
Plasma Fusion Center, NW16-204 C2
Political Science Department, E53-470 F3,4
Post Office (U.S.), W20-003 C3
President's Office. 3-208 ........... 3
Program in Writing and Humanistic

Studies, 14E-303 ... ........... E4
Provost's Office, 3-208 ............... D3
Public Service Center, W20-547 C3
Real Estate, Center for, W31-310 C3
Registrar's Office, 5-111, 5-119 . D3
Research Laboratory of Electronics, 36-419 D3
Residential Life and Student Life

Programs. W20-549 . C3
Graduate Housing, E32-133 . E,F3
Undergraduate Housing, E32-200 EF3

Science. Technology, and Society,

Program in. E51-185 I
Sea Grant College Program, E38-300 F3
Space Research, Center for, 37-287 03
Student Center, W20 C3
Student Financial Services, 11-320 D3
Student Life, Office of the Dean for, 4-110 D3
Student Services Center, 11-120 ... D3
Technology and Policy Program, E40-251 F3
Technology, Policy, and Industrial

Development, Center for. E40-202 . F3
Theater Arts, 10-274 ............. 3
Tours, Campus, 7-121 ............ 3
Transportation Studies Center for, 1-235 .. D34
Undergraduate Education, Office of the

Dean for, 4-110 ............. . 3
Undergraduate Research Opportunities

Programs, 7-104 D3
Urban Studies and Planning

Department, 7-337 . ...... D3
Wellesley Exchange Program, MIT 11-120 D3
Whitaker College of Health Sciences and

Technology, E25-525 ................. .... E3
Whitehead Institute for Biomedical Research,

9 Cambridge Center ........... . E2
Women's Stdies. 14E-316 E4
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DEPARTMENTS AND PROGRAMS

In general, at the Institute, the word Course
(capitalized) refers to an organized curriculum
leading to a specified degree. The word course
(lower-case) or subject refers to the individual
class. Each Course is designated by a number
or letter abbreviation; each individual subject
offered by a Course is also numbered.

Chapter VI and VIII describe MIT's Courses
and subjects from two different perspectives.
Chapter VII presents Course information
School by School, providing details on
undergraduate and graduate programs, and
lists of faculty. The Schools (and Whitaker
College), and the departments within each
School, appear in alphabetical order. In
contrast, Chapter VIII lists subjects department
by depar tment, in numerIcal order by Course
number.

Chapter VII also provides detailed degree
charts for each Course, and defines the subject
and unit requirements for each undergraduate
degree. Degree charts appear on MIT's web site
at http://web.mit.edu/acadinfo/undergrad/
charts/.

Chapter VIII appears on the World Wide Web at
http://student.mit.edu/catalog/ along with
schedule information.

BY COURSE NUMBER

Course 1
Course 2
Course 3
Course 4
Course 5
Course 6

Course 7
Course 8
Course 9
Course 10
Course 11
Course 12

Course 13
Course 14
Course 15
Course 16
Course 17
Course 18
Course 20

Course 21
21 A
21 F
21 H
21 L

21 M
21W

Course 22
Course 24
BEH

CMS
ESD
HST
MAS
SP
STS
SWE
ROTC
AS
MS
NS

Civil and Environmental Engineering
Mechanical Engineering
Materials Science and Engineering
Architecture
Chemistry
Electrical Engineering and Computer
Science
Biology
Physics
Brain and Cognitive Sciences
Chemical Engineering
Urban Studies and Planning
Earth, Atmospheric, and Planetary
Sciences
Ocean Engineering
Economics
Management
Aeronautics and Astronautics
Political Science
Mathematics
Program in Applied Biological
Sciences
Humanities
Anthropology
Foreign Languages and Literatures
History
Literature
Music and Theater Arts
Program in Writing and Humanistic
Studies
Nuclear Engineering
Linguistics and Philosophy
Division of Bioengineering and
Environmental Health (includes the
former Division of Toxicology)
Program in Comparative Media Studies
Engineering Systems Division
Health Sciences and Technology
Media Arts and Sciences
Special Programs
Science, Technology, and Society
Engineering School-Wide Electives

Aerospace Studies
Military Science
Naval Science

BY SCHOOL

ARCHITECTURE AND PLANNING
Architecture
Urban Studies and Planning
Program in Media Arts and Sciences

Course 4
Course 11

MAS

ENGINEERING
Aeronautics and Astronautics Course 16
Chemical Engineering Course 10
Civil and Environmental Engineering Course 1
Electrical Engineering and Computer Science

Course 6
Materials Science and Engineering Course 3
Mechanical Engineering Course 2
Nuclear Engineering Course 22
Ocean Engineering Course 13
Engineering School-Wide Electives SWE
Division of Bioengineering and Environmental

Health (includes the former Division of
Toxicology)

Engineering Systems Division
BEH
ESO

HUMANITIES, ARTS, AND SOCIAL SCIENCES
Economics Course 14
Humanities Course 21
Anthropology 21A
Foreign Languages and Literatures 21F
History 21H
Literature 21L
Music and Theater Arts 21M
Program in Writing and Humanistic Studies 21W
Linguistics and Philosophy Course 24
Political Science Course 17
Program in Comparative Media Studies CMS
Program in Science, Technology, and Society STS

SLOAN SCHOOL OF MANAGEMENT
Management Course 15

SCIENCE
Biology Course 7
Brain and Cognitive Sciences Course 9
Chemistry Course 5
Earth, Atmospheric. and Planetary Sciences

Course 12
Mathematics Course 18
Physics Course 8
Program in Applied Biological Sciences Course 20

WHITAKER COLLEGE OF HEALTH SCIENCES
AND TECHNOLOGY
Harvard-MIT Division of Health Sciences and

Technology HS

OTHER PROGRAMS
Special Programs S

ROTC
Aerospace Studies A
Military Science M
Naval Science N
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Mission Statement

The spirit of innovation has suffused MIT
from its earliest days. It has earned us a
position of leadership in the rapidly changing
and growing worlds of science and technol-
ogy. Our graduates, our scholarship and our
research have always derived their distinc-
tion from a fierce commitment to the ideals
of discovery, improvement, and progress.
We have compiled a rich history, but it is not
our past which defines us. The rest of the
world looks to MIT not so much to learn
about things already known, but to learn
what new wonders lie ahead.

This commitment to discovery gives MIT a
unique energy and atmosphere. Here, you
will acquire not only a foundation of knowl-
edge about how the world works, you will
joining faculty and other students in makin(
your own discoveries and inventions.

The Institute provides an intensely demand-
ing and stimulating environment for students,
scholars and researchers in engineering,
natural and social sciences, the humanities
and the arts. You will be working with other
students, faculty and staff to create a
community of learners which sets high
standards and pursues them with enthusi-
asm and fervor. This is a place where many
different ideas, many different approaches,
and many different values can flourish-a
community which offers you considerable
freedom for exploration and inquiry.

Learning and research at MIT are directed
not only at understanding the world, but in
solving some of the most important chal-
lenges of contemporary society: how to
prevent and cure disease, create more
livable cities, promote a healthier environ-
ment, or secure the advances of computers
and communications technology for the
social good, to name just a few.

At MIT, you will find faculty and fellow
students working deep within their disci-
plines, and building bridges across disci-
plines, all with the goal of shaping a better
future. Our educational programs are
designed to give you the ability to apply your
intelligence, your creativity and your
leadership skills to the challenges of an
increasingly complex and technology-driven
world. It is this commitment which gives the
Institute its special character-and helps
bring out the best in all of us.

Charles M. Vest
President

fi e mission of MIT is to advance knowledge
Id educate students in science, technol-
y, and other areas of scholarship that will
st serve the nation and the world in the
st century.

ie Institute is committed to generating,
seminating, and preserving knowledge,

d to working with others to bring this
iowledge to bear on the world's great

challenges. MIT is dedicated to providing its
students with an education that combines
rigorous academic study and the excitement
of discovery with the support and intellectual
stimulation of a diverse campus community.
We seek to develop in each member of the
MIT community the ability and passion to
work wisely, creatively, and effectively for the

i'rr' it f hi inI i
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On February 20, 1865, four years after
approval of its founding charter, the
Massachusetts Institute of Technology
opened its doors to admit the first class of
15 students. The event marked the culmina-
tion of an effort by William Barton Rogers,
MIT's founder and first president, to create a
new kind of educational institution relevant
to the times and to the nation's need, where
students would be educated in the applica-
tion as well as the acquisition of knowledge.
A distinguished natural scientist, Rogers
stressed the importance of basic research,
and believed that professional competence
was best fostered by the coupling of
teaching and research and attention to real-
world problems.

Education and related research-with
relevance to the practical world as a guiding
principle-continue to be MIT's primary
purpose. The Institute is an independent,
coeducational, privately endowed university,
broadly organized into five academic
Schools: Architecture and Planning,
Engineering, Humanities, Arts, and Social
Sciences, Management, and Science. The
five Schools house academic departments,
divisions, and programs, which are comple-
mented by many interdepartmental laborato-
ries and centers, and the Whitaker College of
Health Sciences and Technology.

The departments and academic programs
reflect in their names and in their activities
the remarkable ability of the faculty to
anticipate and shape the future. The
interdepartmental research laboratories and
centers constitute perhaps an even more
sensitive barometer of the ways in which MIT
transcends the traditional boundaries in both
organization and style.

The 1998 Task Force on Student Life and
Learning described an MIT education as
follows: An MIT education prepares students
for life through an integrated educational
triad composed of academics, research, and
community. Academics establish a place for
rigorous study of the fundamentals of
science, engineering, social science, and the
humanities, as well as a format for develop-
ing problem-solving skills, familiarity with
quantitative and qualitative analysis,
historical and literary insight, and an
understanding of the scientific method.

Participation in research develops both the
foundation for professional competence and
the opportunity for learning-by-doing.
Through interaction with faculty and students
within the community, students become
familiar with the responsibilities of citizenship,
hone communication and leadership skills,
and gain self-mastery. Although each
component of the triad is a distinct area of a
student's education, the contribution of each
reinforces and adds to that of the others. To
provide a uniquely excellent education, MIT
brings students and faculty together to learn
from one another through academics,
research, and community.

As recommended in the report of the Task
Force, MIT is creating a stronger sense of
campus community through its housing
initiative and building program which work to
provide faculty and students with the
facilities they need to support advanced
educational and research activities.

Over the next decade, MIT will add to its
campus new residential, athletic, recre-
ational, academic, and research facilities.
Notable among these new facilities is the
Ray and Maria Stata Center for Computer,
Information and Intelligence Sciences being
designed by award-winning architect Frank
0. Gehry. Work is underway on this 430,000
square-foot facility which will house the
Laboratory for Computer Science, the
Artificial Intelligence Laboratory, the Labora-
tory for Information and Decision Systems,
and the Department of Linguistics.

A team headed by Pritzker Prize-winning
architect Fumihiko Maki and executive
architects Leers Weinzapfel Associates has
designed an ingenious Media Laboratory
Extension that will support research and
maximize interaction. The 197,000-square-
foot addition will link to the existing facility
through a multi-tiered central atrium
connecting the building's seven floors.

A new undergraduate dormitory, Simmons
Hall, created by architect Steven Holl, in
collaboration with Perry Dean Rogers and
Partners, is scheduled to open in September
of 2002.

A renovated industrial warehouse built in
1890, the new residential complex at 224
Albany Street will offer graduate students an
attractive alternative to off campus housing.
The five-story 90,000-square-foot building
will house 120 single-occupancy suites.

The 70 Pacific Street dormitory, a 346,000-
square-foot complex, along with the new
graduate residence at 224 Albany Street, will
give students the opportunity to participate in
and enrich all aspects of campus life.

The new Albert and Barrie Zesiger Sports
and Fitness Center, designed by a team
headed by Pritzker Prize winning architect
Kevin Roche, John Dinkeloo & Associates
and Sasaki Associates, is a luminous
125,000-square-foot glass complex sched-
uled to open in 2002.

An essential element to support the new
buildings on campus is an expansion of
utilities. The Vassar Street Utilities project will
have a significant impact on the beautification
of the campus, making it possible to bury
utility lines and to landscape the street on a
residential scale.

In addition to the new building program, MIT
is embarking on a major renovation effort to
enhance its existing physical plant and
infrastructure. Most institutional structures
require renovation roughly every 30 years.
The age of 23 MIT buildings dating from the
1960s has created the need for renovation
today. One example is the current rehabilita-
tion of Building 18, a creation of 1. M. Pei
(Class of 1940) that opened in 1969. When
completed in one to two years, the building
will contain state of the art chemistry labs.

The plan, both in its broad outlines and
specific details, closely mirrors MIT's
intellectual agenda and commitment to
enhancing the quality of student life and
learning.

For more information about MIT's building
program, see the Evolving Campus website
at http://web.mit.edu/buildings/.

This is MIT 
11
I1IThis is MIT



Students and Faculty
MIT's total enrollment is approximately
10,090 students, with somewhat fewer
undergraduates than graduates. In 2000-
2001, MIT students came from all 50 states,
the District of Columbia, three territories, and
109 foreign countries. Eight percent of
undergraduate students and thirty-seven
percent of graduate students enrolled at the
Institute are international.

The MIT faculty numbers approximately 947,
with a total teaching staff of over 1,470.
Most faculty at MIT teach both graduate and
undergraduate students. Undergraduates
often register for graduate classes; many
undergraduates and all graduate students
participate, often together, in advanced
research.

The confluence of ages, disciplines, and
nationalities so characteristic of MIT brings
together students and teachers, biologists
and architects, humanists and engineers,
young and old, and deeply influences the life
and experience of every member of the
academic community. The result is an
academic environment with a strong focus
on excellence and a diverse range of
interests.

MIT is in Cambridge, Massachusetts, on the
north bank of the Charles River, facing the
city of Boston. The city of Cambridge, best
known as the residence of Harvard and MIT,
is home to many students and professionals.
More than one-fourth of its residents are
students, and one in six of all jobs are in
higher education.

Cambridge is a city of 13 neighborhoods,
ranging in population from approximately
700 to 15,000 residents. These residents live
closely together; only five cities in the United
States of population over 75,000 are more
densely populated. The city's diverse
ethnicity is reflected by its white, black,
Asian, Hispanic, and American Indian
residents.

On Campus
MIT's 154-acre campus extends for more
than a mile along the Cambridge side of the
broad Charles River Basin facing historic
Beacon Hill and the central sections of
Boston. Most academic activities are
brought together in a group of intercon-
nected buildings designed to permit
maximum flexibility and easy communication
among the departments and Schools. The
extensive athletic plant and playing fields are

on the campus, as are the recreational
buildings, dormitories, and dining halls. This
arrangement contributes greatly to the sense
of unity and interdepartmental involvement
that characterize the Institute.

At the eastern end of the campus are the
Alfred P. Sloan Building and the Grover M.
Hermann Building, which house activities in
management, economics, international
studies, and political science. Adjacent to
them is Eastgate, a 29-story apartment
tower for married students. The building at
70 Memorial Drive contains classrooms and
office space for the Sloan School; the
Program in Science, Technology, and
Society; and the School of Humanities, Arts,
and Social Science. Also located on this end
of the campus are the buildings for the
Whitaker College of Health Sciences and
Technology, and the Medical Department
Health Services Center. The Whitaker
College Building houses research laborato-
ries, classrooms, a library and reading room,
and headquarters for the College. The Health
Services Center provides a pharmacy,
infirmary, and facilities for medical, dental,
surgical, and other specialties. Adjacent to
Whitaker College is the Wiesner Building,
which houses the Media Laboratory, the
Office of the Arts, and the Albert and Vera
List Visual Arts Center, which comprises
three exhibition galleries and the film/video
theater.

A commanding feature of East Campus is
McDermott Court, in which a great sculpture
by Alexander Calder rises in bold contrast to
the facade of the 20-story Center for Earth
Sciences, the Cecil and Ida Green Building.
Surrounding McDermott Court are student
residences, Walker Memorial (which houses
a dining hall and a snack bar, the graduate
student pub, and student activity offices),
Hayden Library, the Camille Edourd Dreyfus
Chemistry Building, and the Ralph Landau
Building, which houses the Department of
Chemical Engineering.

The Institute's main buildings, enclosing the
Killian Court, were designed by Welles
Bosworth, Class of 1899, and were dedi-
cated in 1916. Banked by rhododendrons
and lined with tall shade trees, the Killian
Court opens to a wide view of the Charles
River, the low brick buildings of old Boston,
and the concrete and glass towers that rise
above them.

Interconnected with these central buildings
are the Center for Life Sciences (the
Dorrance and the Whitaker buildings), the
Karl Taylor Compton Laboratories (electron-
ics and nuclear science), the EG&G Educa-
tion Center (with lecture and laboratory
facilities for the Department of Electrical
Engineering and Computer Science), the
Center for Materials Science and Engineering
(the Vannevar Bush Building), the Sloan
Laboratory, the Guggenheim Laboratory,
and the Center for Advanced Engineering
Study.

Across Massachusetts Avenue on West
Campus is the Student Center (the Julius
Adams Stratton Building), which contains
social rooms, cafeterias, offices for student
activities, music rooms, a spacious reading
room, and recreational and commercial
facilities. The Student Center Plaza is
bounded on the west by Kresge Auditorium
and on the east by the Chapel.

Both buildings were designed by Eero
Saarinen. The auditorium contains a large
concert hall seating 1,200, a little theater,
offices, and rehearsal rooms. The Chapel is
used regularly for religious services by all
faiths and is open throughout the day for
meditation. The Chapel's unusual design
includes an exterior moat that reflects light in
changing patterns on the interior walls.

On campus is an outstanding collection of
contemporary environmental sculpture,
including works by Henry Moore, Louise
Nevelson, Alexander Calder, Pablo Picasso,
and Tony Smith. This collection highlights
the history, art, and architecture of the
Institute.

Along Memorial Drive and facing the Charles
River are additional student residences,
among them the serpentine Baker House,
which was designed by the Finnish architect
Alvar Aalto.

Westgate, an apartment complex for married
students, and the Tang Residence Hall for
graduate students are located at the far west
end of campus. Also on West Campus are
the du Pont Athletic Center and playing fields
for soccer, lacrosse, baseball, softball, touch
football, rugby, cricket, track, and tennis.
The Howard W. Johnson Athletics Center
includes an indoor ice rink and field house,
and Rockwell Cage accommodates varsity
and intramural basketball, volleyball, and
badminton. MIT's Steinbrenner Stadium
includes a six-lane, 400-meter, all-weather
running track, the first of its kind in North
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Infinite Corridor

America. The stadium also includes facilities
for the steeplechase and field events, with a
game field inside the track oval for intercolle-
giate football, soccer, lacrosse, and field
hockey games.

The Charles River Basin, which is two miles
long and a third of a mile wide, is a major
feature of MIT's physical environment. The
Pierce Boathouse and the Walter C. Wood
Sailing Pavilion provide means for extensive
activity in crew and in sailing.

Boston Environment
Within a two-mile radius of the Institute are
the Museums of Science and Fine Arts, the
Gardner Museum, the New England
Conservatory of Music, Symphony Hall, the
New England Aquarium, and the Boston
Public Library, as well as Fenway Park and
the Fleet Center-arenas for professional
baseball, basketball, and hockey games.
Students can travel easily to the theater
district where Broadway plays are previewed
and local productions are staged.

Among the cultural organizations in the area
are the Boston Symphony Orchestra, the
Boston Pops, the Boston Ballet Company,
the Opera Company of Boston, the Boston
Center for the Arts, Boston University's
Huntington Theatre Company, the Loeb
Drama Center, and the American Repertory
Theatre.

MIT is one of more than 50 schools located
within the Boston area. Others include ,
Boston College, Boston University, Brandeis
University, Harvard University, Lesley
University, Northeastern University, Simmons
College, Tufts University, Wellesley College,
and many specialized professional art and
music schools. The concentration of
academic, cultural, and intellectual activities
in the Boston area is one of the largest in the
country.

An hour or two away from MIT by car are the
mountains of Vermont and New Hampshire,
the ocean beaches of Cape Cod, the lakes
and rivers of Maine, the small clusters of
fishing towns along the New England coast,
and many places of historical interest in
Massachusetts alone-Salem, Sturbridge,
Lexington, Concord, and Plymouth. With its
varied landscapes and four distinct seasons,
New England offers unlimited possibilities for
recreation-skiing, mountain climbing,
hiking, sailing, canoeing, kayaking, swim-
ming, and camping.

The "infinite corridor," one of the main
thoroughfares at the Institute, runs a
distance of 825 feet, or 251 meters,
between Building 7, the Massachusetts
Avenue entrance to MIT, and Building 8,
opening on Eastman Court. Nearly the length
of three football fields, the corridor is 9 feet
wide and 16 feet high along its principal
length.

Its layout allows the infinite corridor to
capture the setting sun at a particular
moment, a phenomenon sometimes called
"MIThenge" by analogy with Stonehenge. As
viewed from a stationary point on the earth,
the path of the sun through the sky traces a
circle (roughly), which moves north and
south as the seasons go by. In mid.
November and in late January every year,
the circular path crosses the axis of the
infinite corridor. When this occurs, given
favorable weather conditions, a shaft of
sunlight is thrown the entire length of the
infinite corridor. This event will be visible on
November 11 and 12, 2001, at 4:19 pm and
on January 28 and 29, 2002 at 4:49 pm. The
best viewing of this phenomenon occurs at
the third floor level, which has fewer
obstructions and less traffic. For further
details, view "infinite corridor astronomy" on
the web site at http://web.mit.edu/planning/
www/mithenge.html.

The purpose of the academic program at
MIT is to give students a solid command of
basic principles, a versatility of insight and
perspective concerning natural and social
phenomena, the habit of continued learning,
and the power that comes from a thorough
and systematic approach to learning. From
these attributes comes the best assurance
for continued professional and personal
growth, especially in today's rapidly
changing world.

Each of the 26 academic departments,
programs, or divisions, listed below offers
one or more degree programs or Courses of
study. Descriptions of degree programs for
graduate and undergraduate students are
given in Chapter VII. More detailed informa-
tion may be obtained by consulting the
individual departments. The various Schools
and their major academic components are
listed below.

School of Architecture and Planning
Architecture
Urban Studies and Planning
Program in Media Arts and Sciences

School of Engineering
Aeronautics and Astronautics
Chemical Engineering
Civil and Environmental Engineering
Electrical Engineering and Computer Science
Materials Science and Engineering
Mechanical Engineering
Nuclear Engineering
Ocean Engineering
Division of Bioengineering and Environmental
Health
Engineering Systems Division

School of Humanities , Arts, and Social
Sciences
Economics
Humanities
Anthropology, Foreign Languages and
Literatures, History, Literature, Music and
Theater Arts, Program in Writing and
Humanistic Studies
Linguistics and Philosophy
Political Science
Program in Comparative Media Studies
Program in Science, Technology, and
Society

Sloan School of Management
Management
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School of Science
Biology
Brain and Cognitive Sciences
Chemistry
Earth, Atmospheric, and Planetary Sciences
Mathematics
Physics

Whitaker College of Health Sciences
and Technology
Harvard-MIT Division of Health Sciences and
Technology

For a complete list of Courses (departments),
programs, and sections, refer to the
Explanatory Notes that precede the Table of
Contents and Chapter Vill.

At the Institute, the word Course (capital-
ized) refers to an organized curriculum
leading to a specified degree. Students
sometimes refer to the Course in which they
are enrolled as their "major." The word
course (lower case) or subject refers to
the individual class. Each Course is desig-
nated by a numeral. For example, Mechani-
cal Engineering can be referred to as Course
2 or Course 11.

The undergraduate academic program is
based on a core of General Institute
Requirements and on the specific curricula
offered by the departments for undergradu-
ate majors. Within the requirements and
elective choices, each student, in collabora-
tion with a faculty advisor, may develop an
individual program to suit his or her interests
and preparation. Graduate students may
take advantage of a number of standing
interdisciplinary programs (described in
Chapter VI) or develop individually tailored
interdisciplinary programs in consultation
with faculty.

Undergraduate Courses at MIT lead to the
degree of Bachelor of Science (S.B.).
Graduate degrees awarded include Master
of Architecture (M.Arch.), Master of Science
(S.M.), Master of Engineering (M.Eng.),
Master in City Planning (M.C.P.), Master of
Business Administration (M.B.A.), Engineer,
Doctor of Philosophy (Ph.D.), and Doctor of
Science (Sc.D.).

Engineer degrees include Civil Engineer
(C.E.), Electrical Engineer (E.E.), Engineer in
Aeronautics and Astronautics (E.A.A.),
Engineer in Computer Science (E.C.S.),
Environmental Engineer (Env.E.), Materials
Engineer (Mat.E.), Mechanical Engineer
(Mech.E.), Metallurgical Engineer (Met.E.),
Naval Engineer (Nav.E.), Nuclear Engineer
(Nucl.E.), and Ocean Engineer (Ocean E.).

For most undergraduates, degree-granting
programs, including those that provide
periods of on-the-job experience off
campus, require four years of full-time study
for the Bachelor of Science.

The Institute's board of trustees is known as
the Corporation, over which the Chairman
presides. Its members include approximately
75 distinguished leaders in science,
engineering, industry, education, and public
service, and (ex officio) the Chairman,
President, Treasurer, and Secretary of the
Corporation. Between quarterly meetings,
the Corporation functions through its officers
and Executive Committee. For more
information, view the web site at
http://web.mit.edu/corporation/.

The Corporation appoints Visiting Commit-
tees for each department and for certain of
the other major activities at the Institute.
These committees, the members of which
are leaders in their respective professions,
make recommendations to the Corporation
concerning departmental activities and in
turn provide counsel to the departments.

The Institute's chief executive officer is the
President. Senior academic and administra-
tive officers of the Institute include the
chancellor, provost, executive vice president,
associate provosts, deans of the Schools,
vice presidents, dean for graduate students,
dean for student life, dean for undergraduate
education, and the director of the libraries.

The Institute's academic departments and
divisions, each under the leadership of a
head, director, or associate dean, are
organized within the five Schools and the
Whitaker College. In addition there are many
interdisciplinary laboratories and centers that
have been organized to facilitate research in
fields which cross the lines of traditional
disciplines; administration of each laboratory
and center is the responsibility of the faculty
member serving as director.

Educational policy for the Institute is
determined by the Faculty (when capitalized,
Faculty refers to those members of the
faculty and administration who have voting
privileges as designated by the Rules of the
Faculty). The MIT Faculty meets monthly
during the academic year and conducts
much of its business through a number of
elected standing committees. The Faculty
Policy Committee (FPC), which includes
student members, maintains a broad
overview of the Institute's academic
programs, deals with a wide range of policy
issues of concern to the faculty, and
coordinates the work of the Faculty
committees. The Chair of the Faculty chairs
the FPC.
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Communication and exchange between and
within the faculty and the administration are
facilitated through four councils. Officers
responsible for the overall administration of
the Institute plus the Chair of the Faculty
meet regularly as the Academic Council to
confer on matters of Institute policy.
Department heads and directors of major
laboratories and centers join them to form
the Faculty Council, which meets as needed.
The Administrative Council, comprised of the
heads of the major administrative sections of
the Institute, meets regularly during the
academic year. The Creative Arts Council,
chaired by the Associate Provost for the
Arts, consists of deans, department heads,
directors in the arts, and campus-wide
faculty representatives, and meets to confer
on issues concerning arts programs and
policy.

MIT has one of the world's most compre-
hensive educational and research programs
in engineering and the natural sciences, and
the Institute's programs in architecture and
planning, management, and the humanities,
arts, and social sciences are of comparable
distinction. Teaching and research go hand
in hand at MIT with many opportunities for
students and faculty to work together on
research projects-always a special feature
of education at the Institute.

For a detailed view of the MIT organization,
view the online organization chart at
http://web.mit.edu/communications/
orgchart/.

The Office of Sponsored Programs has the
immediate responsibility for the business
administration aspects of research projects
sponsored by the government, industry, or
foundations in accordance with the estab-
lished policies of the Institute. The Industrial
Liaison Program (ILP) provides its member
companies with convenient access to the
expertise and resources of MIT as well as
comprehensive information on the full range
of research and educational activities at MIT.
Through its various services, the ILP has
become an organized and mutually beneficial
communications link between the faculty and
staff at the Institute and the research,
management, and operational activities of
more than 300 diverse research-oriented
industrial organizations.

The Association of Alumni and Alumnae of
MIT, founded by alumni in 1875, provides
ways for the Institute's 90,000 former
students to stay in touch with one another
and maintain their MIT connections. Under
the direction of a volunteer alumni board, the
Association staff helps members organize
events, communicate with one another, and
raise funds for MIT.

In addition to programs such as regional
clubs and reunions, the Association invites
alumni to make a virtual "infinite connection"
to the MIT community at its web site at
http://web.mit.edu/alum/. More than 35,000
alumni members have made that connection
and are using email Forwarding for Life, the
online alumni directory, alumni email lists,
online mentoring services, events registra-
tion, and online Alumni Fund giving. More
than 4,000 alumni volunteer their services for
MIT each year, with many serving as class
and club officers, educational counselors,
and members of the MIT Corporation and its
visiting committees. Other popular alumni
programs include MIT On the Road, Tech
Reunions, and the Enterprise Forum of MIT.

In fiscal year 2000, the Alumni Fund reported
a record $32.6 million in gifts, contributed by
almost 30,000 alumni and alumnae donors.
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CAMPUS LIFE

Are there fraternities and sororities at MIT?
Where are the dining services on campus? How
can I learn about arts activities at the Institute?
What might I expect in terms of support for
career planning? Is child care available? How
much will I pay for health care coverage for my
family? Check here for answers to these and
other questions.

Overview 18

Campus Life 18
Advising and Counseling 18
Arts at MIT 19
Athletics 20
Campus Dining 21
Campus Media 21
Child Care and Parenting Resources 22
Disabilities Services 22
Housing: Undergraduate Single Student 23
Housing: Graduate Single Student 24
Housing: Student Family 25
Information Systems and Athena Computing
Environment 25
Libraries 26
Medical Services 26
Public Service 27
Religious Organizations 28
Student Government 28

W Student Services Center 29

, -o

Campus Life 
17

A

Campus Life 17

At zts _6



Advising and Counseling

There is much more to an MIT education
than study and research in classrooms and
laboratories. Activities and services are
available which complement academic
pursuits, and provide numerous opportuni-
ties for students to grow and develop new
interests. This chapter describes just some
activities and services that define campus
life.

There are more than 350 cocurricular
activities and clubs at MIT (many open to
both faculty and students), including the
Outing Club, the Tech Sports Car Club,
Debate Society, the FM local broadcasting
station (WMBR), the MIT Society for Women
Engineers, the Student Art Association,
Model UN, Circle K, the Black Student
Union, Club Latino, the Asian Caucus, and
the Native American Indian Association.

Many students are actively engaged in
service work either through the Public
Service Center or on their own. Groups such
as the Intrafraternity Conference and Alpha
Phi Omega, the national service fraternity,
Hunger Action, Share a Vital Earth, and
Educational Studies Program sponsor active
social service programs. For example, the
Educational Studies Program provides
opportunities for MIT students to work with
area high school students.

MIT also has a number of clubs geared
towards students' backgrounds and
lifestyles. Over 30 international student
groups on campus sponsor many programs,
including discussion groups and social
events. The International Students' Associa-
tion sponsors a newsletter, assemblies, and
other events. MIT has an active organization
of Gays, Lesbians, Bisexuals and Friends at
MIT (GAMIT), which organizes weekly
awareness programs and discussion groups,
and sponsors social events throughout the
year. The Technology Community Women
(TCW) is composed of spouses of MIT
students, undergraduate and graduate, and
sponsors monthly programs as a social and
service organization. Other interest groups
focus on bridge, chess, railroad clubs, and
strategic games.

For more information, contact the Associa-
tion of Student Activities (ASA),
Room W20-401, check the ASA's web site
at http://web.mit.edu/asa/www/, or contact
the student activities staff of Residential Life
and Student Life Programs in
Room W20-549, telephone (617) 253-6777.

Talbot House is an old New England
farmhouse just outside Woodstock,
Vermont, used by the MIT community as an
affordable retreat. The atmosphere at Talbot
House is relaxing and comfortable with
meals provided by a caterer. Visitors to the
house include clubs, living groups, alumni,
staff, and academic groups. Some groups
have gone for recreation and a study break;
others have found Talbot House to be an
excellent setting for special projects,
seminars, workshops, or research discus-
sions.

Any group from the MIT community, ranging
in size from 15 to 27 people, may request
the use of Talbot House, which is adminis-
tered by the Campus Activities Complex.

The Institute offers a variety of resources for
advising, counseling, and personal support
resources. By intention, they are not central-
ized in one counseling center. A student is free
to choose the resource that appears to be
most helpful. Support is available in the form of
casual conversations and scheduled appoint-
ments. It ranges from information dissemina-
tion to skilled psychotherapy.

Each student has a faculty advisor. In
addition, in each academic department,
there are faculty undergraduate and
graduate officers, as well as academic
administrators who consult with students
about their academic programs. The
Counseling and Support Services section of
the Office of the Dean for Student Life offers
counseling to all students, whether the
situation is academic or personal or both.
Counseling and Support Services provides a
broad range of assistance to all Institute
students and has special responsibilities for
supporting students who are women;
minorities; lesbian, gay, bisexual, or
transgender; and for assisting students with
disabilities. Frequently, a student is able to
get the help he or she wants from a fellow
student or from an instructor who is not
officially a faculty advisor. Coaches and
activity advisors can be helpful as well.

Several offices specialize in particular areas:
Student Financial Services, which includes
student employment; the Religious Counse-
lors; Career Services and Preprofessional
Advising (see Chapter I1); and the Academic
Resource Center. The Campus Police are
frequently of help to students. For students
considering particular fields, there is a
Premedical Advisory Council, a Prelaw
Advisory Council, and a Foreign Study
Advisor.

The psychiatrists, psychologists, and social
workers from the Medical Department are
considered by many students to be the
Institute's most skilled counselors. In
addition, the Health Education Service runs
seminars ranging from stress management
and smoking cessation to weight control and
nutrition education, and the department's
Social Work Service provides individual and
group counseling for substance abusers.
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Arts at MIT

MIT has long valued the arts as essential
elements of its education and community.
More than half of MIT undergraduates enroll
in arts courses each year, and over a third
take music classes; many major or minor in
arts-related subjects. Many programs,
activities, and resources encourage extracur-
ricular involvement in the arts for under-
graduate and graduate students alike.

MIT's arts faculty includes distinguished
artists such as Pulitzer Prize-winning
composer John Harbison, novelist Anita
Desai, and conceptual artist Krzysztof
Wodiczko. A flourishing Artist-in-Residence
Program complements the curriculum,
allowing students to work with acclaimed
visiting artists like novelist Isabel Allende,
dancer/choreographer Bill T. Jones,
playwright David Henry Hwang, and
composer Steve Reich.

Each year MIT's 40 performing groups and
outside artists present over 300 music,
theater, and dance events. Productions
range from chamber music to electronic
"hyperinstruments"; from Shakespearean
plays to improv comedy; from ballroom to
modern dance. MIT's world music program
features Boston's only Balinese gamelan, an
East African performing arts ensemble, and
an acclaimed South Asian performance
series.

MIT's commitment to the arts extends
beyond its campus. In 1995 the Institute
became host to the Museum Loan Network,
a program funded by the John S. and James
L. Knight Foundation and The Pew Chari-
table Trusts, to promote collection sharing
among US museums. MIT's arts programs
have been featured on National Public Radio
and in publications such as The Chronicle of
Higher Education, while MIT faculty,
students, and staff attract wide attention for
their arts achievements and expertise.

Off Campus Opportunities
MIT students enjoy the wealth of outstanding
arts and cultural events offered in the
Greater Boston area. Through programs run
by MIT's Council for the Arts, MIT students
are eligible for free tickets to the Boston
Symphony Orchestra and free admission to
Boston's Museum of Fine Arts and to the
Photographic Resource Center. The Council
also funds a series of Performing Arts
Excursions, through which students attend
some of the area's finest music, theater, and
dance events at no cost.

Grants, Fellowships, Awards
Through the Council for the Arts' Grants
Program, students, faculty, and staff can
receive funding for arts projects in all
disciplines; grants may range from a few
hundred to several thousand dollars. The List
Foundation Fellowship Program for Students
of Color annually awards up to $5,000 each
to two undergraduates to support work in
the performing, visual, or literary arts.

The Council-supported Arts Scholars
Program enables students who are active in
the arts to meet and converse in informal
monthly dinners accompanied by presenta-
tions or excursions. Each year the Council
also presents art awards for achievement in
and contributions to the arts at MIT, and for
excellence in a specific arts discipline.

The Office of the Arts is the central
administrative arts headquarters at MIT,
established to oversee, coordinate, support,
and facilitate arts activities under the
direction of the Office of the Associate
Provost for the Arts. The Office has three
branches: Arts Communication, the Council
for the Arts, and Special Programs. For
general information on arts programs and
activities at MIT, call the office at
(617) 253-4003, or stop by Room El 5-205.
Also visit the Arts at MIT web site at
http://web.mit.edu/arts/.

DANCE

Dance activities and clubs available at MIT
include the Folk Dance Club, Tech Squares,
Ballroom Dancing Club, Dance Troupe, and
various international student groups,
providing regular opportunities for dancers at
all levels of ability. Access their individual
web sites via http://web.mit.edu/arts/.

LECTURES, SEMINARS, AND FILMS

The Lecture Series Committee (LSC) is a
student-run organization which provides
speakers for the MIT community. With MIT
departments or other campus groups, LSC
also cosponsors events of cultural, entertain-
ment, or educational significance. LSC is
funded by its program of classic and current
films. Films and lectures are also presented
by other groups, including campus cultural,
religious, and social groups. Call
(617) 253-3791, or view the web site at
http://isc.mit.edu/.

LIST VISUAL ARTS CENTER

During the academic year, the MIT List Visual
Arts Center (E15) presents exhibitions of
contemporary art by an international roster
of both emerging and prominent artists
working today. Recent exhibiting artists
include Kiki Smith, Olafur Eliasson, Alfredo
Jaar, William Kentridge, Joseph Kosuth, and
Louise Bourgeois. The exhibitions are
presented in galleries that occupy the first
floor of the 1. M. Pei-designed Wiesner
Building. Programs are free and open to the
MIT community and general public. Gallery
tours, lectures, and publications are offered
in conjunction with exhibitions.

Each September, the List Center administers
the popular Student Loan Art Program,
which offers original works on paper, such
as photographs, lithographs, IRIS prints, and
woodblocks by contemporary artists, for
loan to MIT students for the academic year.

The List Center also administers the MIT
Permanent Collection of artworks, a
collection begun in the 1950s, which
includes outdoor public sculpture, such as
Alexander Calder's sculpture The Big Sail
(1966) sited in McDermott Court, as well as
paintings, drawings, prints, and photography
located in offices and public spaces
throughout the Institute.

For more information about exhibitions, the
Student Loan Art Program, or the Permanent
Collection, call (617) 253-4400, or visit
http://web.mit.edu/lvac/.

LITERARY ARTS

Through MIT's Program in Writing and
Humanistic Studies, students may take
courses in fiction, poetry, playwriting, and
science and nature writing with award-
winning faculty. The Writers Series,
Poetry@MIT series, and the Artist-in-
Residence program frequently present
readings and lectures by renowned writers.
Students may contribute their own writings
to a variety of campus publications, and
compete for the annual Writing Prizes,
awarded in several categories. For more
information, call (617) 253-7894, or view the
following web sites at http://web.mit.edu/lit/
www/ or http://web.mit.edu/humanistic/
www/.
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MIT MUSEUM

MIT Museum features exhibitions and
programs which explore holography,
architecture, physics, mathematics, and the
interplay of art and science. The Museum's
collections include artifacts and materials
documenting the role of MIT and its faculty,
staff, and alumni in the history of the 20th
century. MIT Museum is also home to the
world's largest collection of holograms.

In addition to its main exhibition facility at
265 Massachusetts Avenue, the MIT
Museum oversees the Hart Nautical Galleries
in Building 5 and the Compton Gallery in
Building 10. For more information, call the
Museum hotline at (617) 253-4444, or view
the web site at http://web.mit.edu/museum/.

MUSIC

MIT's music faculty includes internationally
known composers and performers. Students
may choose their level of participation in
music from a wide variety of offerings. In
addition to individual and class study in
traditional and experimental music, students
may participate in many perfomance groups
directed by members of the faculty. These
include the MIT Symphony Orchestra, Wind
Symphony, Wind Ensemble, Festival Jazz
Ensemble, Chamber Music Society, Concert
Choir, Chamber Chorus, Gamelan Galak-
Tika, and the African Music and Dance
Ensemble. There are many other student-
directed ensembles and a capella groups on
campus as well. In addition to performances
by these student groups, concerts are also
presented as part of the MIT Faculty,
Affiliated Artists, Guest Artists, and Thursday
Noon Chapel Series. Guest artists-in-
residence also appear frequently on campus.
For more information call (617) 253-3210, or
view the website at http://web.mit.edu/mta/
www/music/.

STUDENT ART ASSOCIATION

The MIT Student Art Association offers
classes and facilities for many visual arts
activities including ceramics, photography,
painting, drawing, and sculpting. For more
information, call (617) 253-7019, or view the
web site at http://web.mit.edu/dsa_0002/
www/.

THEATER

MIT's programs in Theater Arts offer
opportunities for serious study and training in
acting, directing, playwriting, stagecraft, and
design. Classes are small, and students
work directly with renowned faculty and
guest artists, or initiate Independent Student
Workshop productions. A wide variety of
theatrical performances are presented on the
MIT campus by both student organizations
such as the MIT Dramashop, Shakespeare
Ensemble, Musical Theatre Guild, and Gilbert
& Sullivan Players, and by professional
groups.

An annual Theater Arts Open House in early
September allows students to meet the
people who produce theater events, and to
learn more about opportunities to get
involved in various productions. For more
information, call (617) 253-2877, or view the
web site at http://web.mit.edu/mta/www/
theater/.

VISUAL ARTS

From large-scale public art to film and
photography, the visual arts are celebrated
in innovative ways at MIT. Excellent opportu-
nities exist for members of the MIT commu-
nity to view and create art in a variety of
media (see List Visual Arts Center, MIT
Museum, and Student Art Association
above). Opportunities for curricular study in
the visual arts can be found in the Visual Arts
Program of the Department of Architecture,
the Center for Advanced Visual Studies, and
the Comparative Media Studies Program.

Athletics and recreation play an important
role in the lives of many students at MIT, and
the Institute encourages everyone to
participate in some type of program.
Instruction is available in a wide variety of
activities, many of which are considered
lifetime sports.

Last year, approximately 900 men and
women were active in intercollegiate varsity
sports while other students, seeking more
informal activities, joined club and intramural
teams. The popular intramural program
regularly attracts more than two-thirds of the
undergraduates and a significant number of
graduate students. Last year, there were
over 1,100 teams with an estimated 12,000
total participants. In addition, MIT's sailing
program attracts 1,500 students, faculty,
staff, and alumni, and extends sailing
privileges to their families.

MIT sponsors varsity sports for men in
baseball, basketball, crew (heavyweight and
lightweight), cross country, fencing, football,
gymnastics, indoor and outdoor track,
lacrosse, skiing, soccer, swimming, tennis,
volleyball, water polo, and wrestling. In
addition, there are women's varsity teams in
basketball, cross country, crew, fencing, field
hockey, gymnastics, ice hockey, indoor
track, lacrosse, outdoor track, sailing, skiing,
soccer, softball, swimming, tennis, and
volleyball. Co-educational varsity opportuni-
ties are available in golf, pistol, rifle, sailing,
and squash. Competition includes New
England colleges and some Ivy League
schools. Men's ice hockey is a club varsity
sport.

There are intramural programs in badminton,
basketball, bowling, cross country, football,
ultimate frisbee, ice hockey, roller hockey,
octathon, pentathlon, pool, soccer, softball
(slow pitch), squash, table tennis, tennis,
track, unihoc, volleyball, water polo, and
women's triathlon.

There are nearly 40 club sports including
archery, badminton, contemporary dance,
figure skating, ultimate frisbee, judo, karate,
women's ice hockey, rugby (men and
women), graduate soccer, table tennis,
cycling, and women's water polo.
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Campus Dining Campus Media

MIT's excellent facilities include the Howard
W. Johnson Athletics Center (with an indoor
track and ice rink), the du Pont Athletic
Center, Alumni Swimming Pool, Wood
Sailing Pavilion, and Pierce Boathouse. The
26-acre Briggs playing fields include the du
Pont outdoor tennis courts, nine softball
diamonds (two with lights), and a multipur-
pose synthetic surface. The J. B. Carr
Tennis Center includes four indoor plexi-
cushion courts. Rockwell Cage was
renovated to accommodate varsity and
intramural basketball, volleyball, and
badminton. Steinbrenner Stadium features a
400-meter all-weather track. Construction
has begun on the Zesiger Sports Fitness
Center. The building, which will house two
swimming pools, a health fitness center,
international squash courts, and a multipur-
pose gymnasium, is slated for completion in
2002.

For information on the Physical Education
Requirement, see Chapter I1.

Dining options at MIT are abundant, with
locations across campus offering a good
hearty meal or a quick bite. Many locations
have multiple specialty food stations offering
a tremendous variety of ethnic foods and
other healthy choices sure to satisfy.
Campus Dining offers stately dining halls,
food courts, convenience stores, coffee
shops, pizza delivery, vending machines,
mobile food trucks, and an ice cream shop.

Dining Plans offer an important level of
convenience and security on campus. Your
meal plan is backed by a professional staff
dedicated to providing you with exciting,
nutritious dining choices created with only
the freshest ingredients. A registered dietitian
is also available for consultation and may
assist with special dietary needs or con-
cerns. Vegetarian menu options are available
at all dining locations.

Kosher dinner is available every weekday
and lunch on Saturday at MIT Hillel,
telephone (617) 253-2982 or see the web
site at http://web.mit.edu/hillel/www/.

MIT Catering is an internal provider available
to help plan any event on campus. The staff
has the knowledge and familiarity with the
campus and MIT community to assure a
successful event. Whether an elegant affair
at the Faculty Club or a party platter for a
casual gathering, MIT Catering will accom-
modate the needs of the event. Further
information is available at
http://dining.mit.edu/, or by telephone at
(617) 253-2814. Inquiries can also be sent
via e-mail to meal@mit.edu.

Students can enroll in a meal plan with as
little as $200, adding to the Dining Plan as
needed in $100 increments. Any unused
plan balance is fully reimbursed and may be
cancelled at any time. Enrollment forms are
available at all dining locations, the Student
Services Center, and office headquarters.

For more information or to make a sugges-
tion, contact the office of Campus Dining,
Room E32-214, 28 Carleton Street,
Cambridge, MA 02142-1324, telephone
(617) 253-4375 or visit our web site at
http://web.mit.edu/dining/.

Student publications at MIT include The
Tech, a student newspaper published twice
weekly; Technique, the senior yearbook; The
Thistle, published by the Alternative News
Collective; Voo Doo Tool and Die, a humor
magazine; The Graduate Student News, a
publication of the Graduate Student Council;
Counterpoint, a joint MIT-Wellesley student
publication; African Technology Forum;
Rune, an artistic magazine; and a new
literary magazine, Aeolus. Students may also
contribute their talents to the Institute House
newspapers and to a variety of departmental
and organizational newsletters.

Also, WMBR is MIT's commercial-free radio
station operating under a license held by the
Technology Broadcasting Corporation, and
MIT Student Cable Television broadcasts
original and syndicated programming 24
hours per day.

MIT PRESS

One of the country's largest university
presses, the MIT Press publishes profes-
sional, reference, and scholarly books,
graduate and undergraduate texts, and
books for general audiences. Its major fields
are computer science and artificial intelli-
gence, cognitive science, neuroscience,
economics, architecture, art, linguistics,
philosophy, aesthetics, and environmental
studies. It also publishes 40 journals in these
disciplines, 19 of which are available in
electronic form. It has also developed
technology to support creation of electronic
communities such as CogNet and ArchNet.
Books and journals published by the MIT
Press have won many awards, including the
National Book Award, and a wide variety of
citations for graphic and scholarly excel-
lence. MIT Press operates its own bookstore
in Kendall Square. Visit the Press' web site
at http://mitpress.mit.edu/.
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Disabilities ServicesChild Care and Parenting
Resources

The MIT Family Resource Center offers
information on a wide range of child care,
children's schooling, and parenting issues.
The office maintains listings and provides
guidance on child care programs,
babysitters, schools, summer camps,
activity programs, and other local resources
for parents and children. Be advised that
child care costs are higher in Boston than in
many other cities, and that space is limited;
contact the center early in your planning
process.

The office also houses materials and
provides information on child development,
balancing work and family, relocation to
MIT, raising bilingual children, and many
other parenting issues. Individual consulta-
tions on child care and parenting issues are
available by appointment. The Family
Resource Center also offers a number of
parenting workshops, briefings, and support
groups, and maintains databases and a
lending library. The office is located in
Room 16-151, telephone (617) 253-1592,
e-mail frc@mit.edu. The web site is at
http://web.mit.edu/personnel/www/frc/.

The Family Resource Center also coordi-
nates a network of MIT-affiliated family child
care homes. Family child care is in the
home of a provider, licensed by the State
Office of Child Care Services. Providers are
generally spouses of graduate students
living in family housing in Eastgate and
Westgate. Arrangements are made by the
families involved, but information about
becoming a provider and referrals can be
obtained from the office.

Technology Children's Center, Inc.
(TCC), a private, nonprofit corporation,
operates the following programs on campus
for children. The center is open year round
from 8:00 am to 5:45 pm, Monday through
Friday. Children may be enrolled for two,
three, or five days per week.

The Toddler Program at Eastgate offers
care for children between 15 months and 2
1/2 years of age. The monthly fees are
$1,310 for five days per week, $985 for
three days per week, and $735 for two days
per week.

The Toddler/Preschool Combined Program
at Eastgate offers care for children between
2 1/2 and 3 1/2 years of age. Monthly fees
are $1,260 for five days per week, $945 for
three days per week, and $705 for two days
per week.

The Preschool Programs at Eastgate and
Westgate offer care for children from 3 1/2
years through kindergarten entry. Monthly
fees for the full-day program are $1,105 for
five days per week, $830 for three days per
week, and $620 for two days per week. At
Westgate, a half-day program is available
until 1:00 pm; the monthly cost is $690 for
five half-days per week, $465 for three half-
days per week, and $310 for two half-days
per week.

Enrollment is limited, and programs tend to
fill early. For information, visit the TCC web
site at http://web.mit.edu/personnel/www/
frc/tcc.html, or contact Marcia Lieberman,
Director, TCC, at (617) 253-5907, or
mlieberm@mit.edu.

The MIT Day Camp is operated by the
Athletic Department weekdays 9:00 am to
3:40 pm from late June through mid-August
for children ages 6 to 14. An extended sitting
service is available until 5:00 pm. The eight-
week program is divided into two-week
sessions, so that a child may be enrolled for
a few weeks or for the entire summer.

Enrollment is limited. Call the Day Camp
Office at (617) 253-2913 for additional
information.

The Disabilities Services Office (DSO) is
responsible for coordinating the Institute's
efforts to comply with the Americans with
Disabilities Act of 1990 and Section 504 of
the Rehabilitation Act of 1973. The DSO
provides qualified students with disabilities
equal access to all Institute programs and
services. The goals of the DSO's support
services are to encourage students to be
self-sufficient, to enhance the educational
process, and to support overall personal and
professional development of students,
without compromising existing academic
programs.

These services include obtaining and
reviewing disability-related documentation
and determining the appropriate accommo-
dations required; contacting faculty who
work with the student, and developing plans
for accommodations. Disabilities Services
also provides, or arranges, a variety of
auxiliary services to the MIT community,
such as coordination for sign language
interpreters, document translation, readers,
and other academic accommodations. The
Disabilities Services Office is located in
Room E19-225. Please call (617) 253-1674
for further information, or visit the web site at
http://web.mit.edu/dso/www/.

Note that the MIT Campus Map contains A
Guide to Facilities for Persons with Disabili-
ties; copies of the map are available in the
Information Center, Room 7-121.

22 
Chapter II

22 Chapter 11



Housing: Undergraduate
Single Student

At the undergraduate level, MIT is essentially
a residential university. Of the total under-
graduate student body of 4,500, about
2,800 single men and women live in the 10
Institute residence halls on the campus, and
about 1,350 single men and women are in
other residence groups including 35 MIT
approved fraternities, sororities, and
independent living groups. Transfer students
may be able to obtain housing on a space
available basis after the freshman housing
lottery.

The residential system provides an environ-
ment conducive to personal development as
well as academic achievement. The Institute
relies greatly on the initiative and responsibil-
ity of both individual students and student
government organizations in the residences.

Faculty families chosen for their understand-
ing of and interest in students live in each of
the Institute residence halls. They are not
charged with formal academic or operational
responsibilities; instead, they welcome
informal associations with their fellow
residents. In all of the Institute residence
halls, Graduate Residents support the
Faculty Residents in providing personal and
academic assistance to undergraduates.

With the exception of McCormick Hall (all
female), the Institute residence halls have
coeducational living facilities. Most of the
coed residence halls also have single-gender
living areas. Although first-year students are
not guaranteed an assignment to a particular
residence hall or single-gender area, every
effort is made to assign students to one of
their top choices.

Student governing groups establish and
administer many residence hall regulations
and maintain acceptable standards of
community behavior. Residential student
governments also organize social, athletic,
and intellectual programs for residence hall
members. In each Institute residence hail, a
tax determined by the residents is collected
by MIT and made available to the residence
hall government to help support such
activities. Individual fraternity, sorority, and
independant living group chapters have
similar charges to support their extracurricu-
lar programs.

The Institute believes that it is to the great
advantage of all new students who do not
live at home to reside on campus-that is, to
live in MIT approved housing. First-year
undergraduates particularly gain from
associations with upperclass students and
participation in residence programs.
Therefore, all unmarried first-year under-
graduates who cannot commute daily from
their own homes or those of close relatives
in the greater Boston area are required to
live on campus. Exceptions to this require-
ment may be made with the approval of the
Associate Director for Operations in
Residential Life and Student Life Programs.

Institute Houses (Undergraduate)

Everett Moore Baker House

Bexley Hall

Burton-Conner House

East Campus Houses-Munroe, Hayden,
Wood, Goodale, Bemis, and Walcott

Frank S. MacGregor House

Stanley McCormick Hall

New West Campus Houses-Ballad,
Lawrence, Coolidge, Desmond, Fisk, and
Thorn, which include:
Chocolate City
French House
German House
Russian House
Spanish House

Random Hall

Senior House

500 Memorial Drive (Next House)

Rooms in the Institute houses are engaged
for the full academic year. For the 2001-
2002 year the rents for the houses will range
from $1,099 to $2,098 per term.

A student who cancels a room assignment
after the deadline of August 1 will be
charged a cancellation fee. A student
withdrawing from MIT during a regular term
will receive a refund based on proration of
the term rental over 15 weeks of occupancy.

FRATERNITIES, SORORITIES, AND
INDEPENDENT LIVING GROUPS

MIT recognizes a total of 37 independent
fraternities, sororities, and other independent
living groups (FSILGs). Of these, 26 are
nationally affiliated fraternities, three are
local, and two are co-ed. There are also four
non-Greek independent living groups, three
of which are co-ed and one for women only.
All five women's fraternities (sororities) are
nationally affiliated; three are residential and
two are unhoused. These groups live in
houses, most of which are owned by the
FSILGs and are located off campus in the
Boston, Brookline, and Cambridge commu-
nities. The Interfraternity Council (IFC)
represents these groups in the MIT commu-
nity.

Each fraternity, sorority and independent
living group is self-governing, manages all its
operations and maintenance, and develops
its academic, social, membership, recre-
ational, and external policies and programs.
These living situations provide a unique
experience in leadership, community
planning, and group interactions, but also
require readiness to live independently in the
larger non-MIT community.

Approximately 95 percent of the fraternity,
sorority, and independent living group
freshmen are pledged or affiliated by the
FSILGs during Orientation Week, held in late
August or early September just prior to
registration. Normally, about 350 freshmen,
as well as a few upperclass and transfer
students, accept invitations to join these
groups. There are also opportunities to
affiliate later in the year as many groups
participate in a spring recruitment or have
continuous open bidding.

The MIT Student House is an indepen-
dent, coeducational, cooperative living group
for financially needy students. It is owned by
a corporation of Student House alumni and
alumnae and is located off campus in
Boston. The 30 undergraduate members
maintain the residence and do all the work
except for major repairs. Students cooperate
in the management of the house and the
academic, recreational, and social aspects
of student life. Savings per member average
$1,000 per semester. Student House is also
a member of the Interfraternity Council.
Information on the MIT Student House may
be obtained by writing to the President, MIT
Student House, 111 Bay State Road, Boston,
MA, 02215-1798.
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Housing: Graduate Single
Student

OFF CAMPUS STUDENT HOUSING

Students who do not live on campus can
check with the Off-Campus Housing Service,
which maintains listings of available rentals in
the greater Boston area. The staff helps
students on an individual basis to locate
accommodations that suit individual
preferences and finances. Address corre-
spondence to Off -Campus Housing Service,
Room E32-128, 77 Massachusetts Avenue,
Cambridge, MA, 02139-4307.

ADDITIONAL INFORMATION

Additional information on undergraduate
housing and application procedures is
contained in the publication The Guide to
First-Year Student Residences at MIT. Each
first-year student is sent a copy of this
brochure about three months before
registration day of the term for which he or
she has been admitted to MIT. Others may
request copies from the Office of Residential
Life and Student Life Programs,
Room E32-200, MIT, 77 Massachusetts
Avenue, Cambridge, MA, 02139-4307,
(617) 253-2811. Information about fraterni-
ties or sororities also may be obtained by
writing to Interfraternity Council,
Room W20-549, MIT, Cambridge, MA,
02139-4307.

Approximately 30 percent of the single
graduate students reside on campus in
Avery Allen Ashdown House, Ping Yuan
Tang Residence Hall, Harold Edgerton
House, and Ida Flansburgh Green Hall.
Students must be registered each semester
(not including the summer) in order to reside
in on campus student housing.

AVERY ALLAN ASHDOWN HOUSE

Ashdown House, located on the corner of
Massachusetts Avenue and Memorial Drive,
directly across from the main buildings of
MIT, houses 420 single graduate men and
women in furnished single, double, and triple
rooms (dormitory style).

A member of the faculty who is familiar with
the aims and problems of graduate students
resides with his or her family in the house
serving as the faculty Family in Residence. A
student House Executive Committee, acting
with the advice and assistance of the Faculty
Resident, plans and operates the activities
program. Ashdown House, with facilities for
social and cultural events, is a center of
graduate student activities.

Rooms in Ashdown House are furnished and
rented on a 12-month license to each
occupant, beginning September 1. Rents
range from $430 to $500 per occupant per
month and include all utilities and local and
on campus calls.

IDA F. GREEN HALL

Green Hall accommodates 46 single
graduate women in 32 single and 7 double
rooms. The dormitory is centrally located on
Memorial Drive within five minutes walking
distance of the Athletic and Student
Centers, and the main campus buildings.

Rooms in Green Hall are furnished and
rented on a 12-month license to each
occupant, beginning September 1. Rents
range from $425 to $470 per occupant per
month and include all utilities and local and
on campus calls.

An MIT faculty family resides in the hall and
assists student leaders in planning social
and orientation activities. Community
cooking facilities are available on each floor,
or residents may purchase meals on a
charge plan.

P. Y. TANG RESIDENCE HALL

Tang Residence Hall, located on the far west
end of campus, houses 404 first year single
graduate men and women in two-, three-,
and four-bedroom apartments. The apart-
ments are rented on a 12-month license to
each occupant, beginning September 1.
Rents range from $415 to $489 per
occupant per month and include all utilities
and local and on campus calls.

HAROLD EDGERTON HOUSE

The newest addition to on campus graduate
student housing is Edgerton House, which
opened in 1990. This building houses 190
single graduate men and women.

Living arrangements at Edgerton House
include efficiencies, one- to four-bedroom
apartments and duplexes. All units are
unfurnished, carpeted, and have central air
conditioning and fully-applianced kitchens.
All units except the efficiencies have a
separate living/dining area. Common
facilities include a laundry room and
reception facilities; plus a large, secure,
exterior courtyard for resident social use.
Price ranges from $488 to $1,031 per
resident per month ahd include all utilities
and local and on campus calls.
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Housing: Student Family Information Systems and
Athena Computing
Environment

Residence in student family housing is
limited to regular undergraduate and
graduate student families registered and
attending MIT who are residing together on a
full-time basis, and to single parents with at
least one child in residence. Except during
the summer, students must be registered for
each semester in order to reside in on
campus student housing. Assignments are
made on a one-year license-agreement
basis beginning on September 1 of each
year. Apartment rents range from $774 to
$1,169 per month and include all utilities and
local and on campus calls.

Student family housing is managed by the
MIT Graduate and Family Residential Life
Office, Room E32-133.

Westgate, a five-building complex, located
at the west end of the MIT campus, provides
210 apartments for student families.

Westgate consists of a 16-story tower with
90 one-room efficiency apartments and 60
one-bedroom units, and four three-story
garden-type buildings with a total of 60 two-
bedroom apartments. Rents range from
$774 to $1,068 per month.

Located adjacent to Kendall Square at the
east end of the MIT campus, Eastgate is a
29-story apartment tower with 197 family
units for students.

In the tower building there are 94 one-
bedroom apartments, 84 larger one-
bedroom apartments, and 19 two-bedroom
apartments. Rents range from $876 to
$1,169 per month.

More information on all graduate residences
may be found in A Practical Planning Guide
for New Graduate Students, which is mailed
to all entering graduate students,

MIT's computing environment gives
members of the community access to a rich
array of technologies and information
resources.

Information Systems (IS) is responsible for
creating and fostering a technological
environment that supports a full range of
computing and telecommunications
resources for MIT's academic, research, and
administrative activities. IS focuses on
"commons" services for everyone, such as
telephones and network connections,
including wireless, and on services for
specific constituencies, such as academic
computing and administrative computing.

The Athena Computing Environment is a
campus-wide, networked system available to
all MIT students, faculty, and staff. Athena
workstations are located in clusters,
academic facilities, laboratories, libraries,
and offices at MIT. Athena users have
access to courseware, electronic mail,
symbolic-mathematics and statistics
packages, word processing and graphics
programs, utilities, programming tools,
printers, and a host of network services,
including the World Wide Web.

MITnet connects thousands of computers
across the campus, and its connection to
the Internet gives MIT access to computers
around the world. MITnet connections in all
campus housing and independent living
groups let users gain access to network
resources from their personal computers.
Wireless access to MITnet is being deployed
to classrooms, libraries, and public spaces.
Access to MITnet when away from campus
is available through Tether, MIT's dial-up
service, or some ISPs (Internet Service
Providers).

IS operates the MIT Computer Connection,
with a hands-on showroom of computer
equipment recommended for use at MIT,
and a consulting team to answer questions
before purchasing. Through MIT's partner-
ships with web-based vendors, MIT
students, faculty, and staff can purchase, at
educational discounts, hardware, software,
and accessories.

IS provides a variety of support avenues
including telephone and email help lines,
consulting, training, and publications, to help
members of the MIT community make
effective use of information technology
products and services. The Adaptive
Techology for Information and Computing
Program-or ATIC-provides technologies
for students and staff with disabilities.

For more information on IS and computing at
MIT, view the web site at http://web.mit.edu/
is/. In addition to the resources available
from IS and Athena, several departments
and laboratories maintain computing facilities
which meet their own specialized
requirements.
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Medical Services

The M I brares, with resources of more
than 2.6 million volumes, are designed to
support all of the Institute's programs of
study and research. The library system is
composed of five major (divisional) libraries
as well as a number of smaller branch
libraries. Administrative offices are located in
the Charles Hayden Memorial Library. More
than 200 networked databases, 2,800
electronic journals, and 20,000 current print
journals, periodicals, and extensive back files
provide comprehensive resources on all
major fields. These are enriched by numer-
ous special collections, including microfiche,
slides, recordings, maps, and other elec-
tronic resources. MIT Libraries also maintain
web pages listing Internet resources in a
variety of subject areas at
http://ibraries.mit.edu/. Through MIT's
membership in the Boston Library Consor-
tium, students, faculty members, and
research staff have access to extensive
research collections outside the Institute.

The divisional and branch libraries include:

Aeronautics and Astronautics Library
Barker Engineering Library
Dewey Library (Management and Social
Sciences)
Humanities Library
Institute Archives and Special Collections
Lindgren Library (Earth, Atmospheric, and
Planetary Sciences)
Lewis Music Library
Rotch Library of Architecture and Planning
Rotch Library Visual Collections
Schering-Plough Library (Medical and
Neurosciences)
Science Library

All services offered by a fine research library
are available: reference and information,
interlibrary loans, bibliographic guidance,
complete microfilm and photocopying
facilities, and retrieval from machine-
readable databases. The Libraries primarily
serve Institute students, faculty, staff
members, and their families. Others wishing
to use the facilities may apply to Document
Services, Room 14-0551, for a library
privilege card.

The MIT Student Health Program consists of
medical services available on campus and an
extended hospital insurance plan in which all
regular students and special students
(registered with 27 or more units) are
automatically enrolled. Students may submit
a written request to waive the extended
hospital insurance if they have comparable
coverage elsewhere which meets Massachu-
setts minimum requirements for student health
insurance as stated on the reverse side of the
Waiver Form.

MEDICAL SERVICES ON CAMPUS

MIT Medical is a multi-specialty group
practice that employs 23 full-time and 50
part-time physicians as well as other
professional support personnel. The
department's medical staff provides care in
internal medicine, surgery, pediatrics,
gynecology, obstetrics, orthopedics,
ophthalmology, optometry, (including
contact lens service), urology, allergy,
neurology, nutrition, endocrinology, derma-
tology, gastroenterology, podiatry,
pulmonology, psychiatry, and social work.
The department provides a pharmacy as well
as laboratory, x-ray, and other diagnostic
testing facilities. A health education service
and patient advocate are also available. A
major goal of the department is to provide
high quality, accessible medical care.
Students are assigned a personal physician.

A dental service provides dental treatment to
students and their spouses on a fee-for-
service basis. A pediatric service provides
care for students' children. Except for
emergencies, visits are by appointment.

An 18-bed in-patient service provides care
for students and spouses with acute illness
or contagious diseases. This service is for
patients who cannot be cared for in their
living groups but do not need to be admitted
to a general hospital. Children are not
admitted to the Inpatient Unit but are
referred to a nearby pediatric hospital.
Patients requiring major surgery or treatment
for serious illness are sent to Massachusetts
General Hospital, Brigham and Women's
Hospital, Children's Hospital, or Massachu-
setts Eye and Ear Infirmary where their care
is supervised by an MIT Medical physician.

Visits to MIT Medical are by appointment,
except for urgent care. The regular hours of
the department are from 8:30 am to 5:00 pm,
Monday through Friday, except for holidays.
Some services are open Tuesdays until 8:00
pm. At other times, urgent medical care is
available through the After-Hours Service on
the first floor of MIT Medical. Students
should call (617) 253-1311 (Voice/TDD) day
or night for medical advice. If a student is too
ill to come to MIT Medical without assis-
tance, MIT Medical should be notified and
will recommend suitable help.

All regular and special students are entitled
to many health care services at MIT Medical
(Building E23) at no charge. Student
spouses and children of students may use
MIT Medical on a fee for service basis, or by
paying a Spouse/Child MIT Student Health
Plan fee. To enroll, a student must complete
the MIT Student Health Plan section on the
Enrollment Form. Spouses and children of
students who want to pay the MIT Student
Health Plan fee must also provide evidence
that they are enrolled in a hospital insurance
plan.

Services and medical supplies for which
there are extra charges include
prematriculation physical exams and
immunizations, Hepatitis B immunizations,
allergy serum, obstetrical care, prescription
drugs, well-child care, routine eye examina-
tions, eyeglasses, contact lens service,
dental care, braces, hearing aid evaluations,
elective podiatry, orthotics, appliances,
contraceptive devices, ear piercing, missed
dental appointments, and those surgical
procedures and outside diagnostic tests
which should be covered by your hospital
insurance. Off campus medical services,
such as office visits and hospital emergency
room visits are not covered, even if a student
is referred by an MIT physician. Coverage for
these visits will be determined by the
student's hospital insurance plan.
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Public Service

Prior to matriculation, every undergraduate,
graduate, or readmitted student is required
to submit an MIT entrance medical report.
The report, which is completed by the
student and his or her physician or nurse
practitioner, is returned to Health Screening,
Room E23-1 77. This form consists of
historical information, immunization record,
physical examination, and specified labora-
tory studies. Freedom from active tuberculo-
sis as evidenced by an intradermal skin test
and/or chest x-ray is mandated by public
health requirements and cannot be waived.
By state law or Medical Department
requirements, students must be immune to
measles, rubella (German Measles), mumps,
tetanus, diphtheria, and other diseases
before arriving at MIT. See the web site for
specific requirements at http://web.mit.edu/
medical/medrpt/.

Registration will not be permitted, and an
$80 fine will be imposed on any entering
student who has not complied with the
Medical Report and/or immunization
requirements stated above.

EXTENDED MIT HOSPITAL
INSURANCE PLAN

The cost of off campus hospitalization and
medical care is extremely high. In Boston
area hospitals, the cost can exceed $1,500
per day. For this reason, it is extremely
important that students have adequate
health insurance for themselves and their
families. All regular students, and special
students registered with 27 or more units,
will be automatically enrolled in and billed for
individual membership in the Extended
MIT Hospital Insurance Plan. Students who
want family coverage must submit a new
Enrollment Form each academic year.
Students who already have comparable
hospital insurance which meets Massachu-
setts minimum requirements (stated on
reverse side of Waiver Form) may submit a
Waiver Form. J-1 students under MIT visa
sponsorship may waive MIT's qualified
student health insurance program only if their
policies meet specified United States
Information Agency (USIA) regulations and
the Massachusetts minimum requirements.
New Waiver Forms must be filled out each
academic year. A student withdrawing
during a term may cancel the MIT insurance
and receive a credit, by filing a request at the
Student Health Plan Office.

The deadline for submitting Enrollment
Forms and Waiver Forms is September 30,
2001 for fall term, and February 28, 2002 for
spring term.

Special students taking two or more
subjects, but registered with less than 27
units, are eligible to purchase the Extended
MIT Hospital Insurance Plan, but are not
enrolled automatically.

Annual Rates
September 1, 2001 to August 31, 2002

Extended MIT Hospital Insurance:
Student $768
Student and Spouse $2,712
Student, Spouse and Child(ren) $3,372
Student and Child(ren) $1,432

MIT Student Health Plan:
Spouse
One Child
Two or More Children
Spouse and One Child
Spouse and Children

$732
$444
$900

$1,176
$1,620

Student spouses and children of students
may pay the MIT Student Health Plan fee
listed, or pay a fee for service at each visit.

Information on medical services is also
available on MIT's web site at
http://web.mit.edu/medical/student/.

The MIT Public Service Center provides an
array of interesting paths that connect the
MIT campus community with the greater
community beyond MIT. Through volunteer
activities and paid fellowships, MIT students
from all over the world become part of the
local community, teaching in K-12 science
classrooms, leading lab tours for adolescent
girls, helping families to learn computer
skills, and creating new plans and possibili-
ties for community service agencies.
International service fellowships are also
available to ensure that the MIT educational
experience is as diverse and far-reaching as
the ambitions of its students.

Service learning is another way for students
to contribute to community benefit in ways
that also enhance learning. Through service
learning, MIT students can gain in-depth
educational experiences while working on
community projects. For example, freshmen
can take advising seminars that incorporate
service learning, or they can select the
Public Service Design Seminars that teach
engineering design skills through projects
that serve needs in local communities or
distant communities in developing countries.
The variety of service learning classes for all
students represents an increasing set of
choices and projects for applied learning
and community benefit.

The MIT Public Service Center also creates
educational experiences and community
connections in a variety of other ways:
through advising and funding for student
service initiatives, information about
volunteer opportunities, and service events
that involve students with faculty, staff, and
alumni, as well as with community mem-
bers. From the long-standing tradition of
CityDays to the exciting new "Innovations for
the Community" competition, the MIT Public
Service Center is an essential and enjoyable
part of campus and community life at MIT.

Other public service opportunities can be
found through the many independent
student service groups, as well as the
residence-based service opportunities.
Groups such as the Pan Hellenic Council,
the Intrafraternity Council, and Alpha Phi
Omega offer a number of service opportuni-
ties each year. Likewise groups such as
Alternative Spring Break, Amnesty Interna-
tional, Circle K, the Freshman Urban
Program, the Educational Studies Program,
and the Hunger Action Group inspire
students to learn about social justice and to
work in the community.
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Religious Organizations Student Government

The innovative and engaging outreach
activities available through the departments
and programs at MIT are too numerous to
name. The Edgerton Center, the Media Lab,
the MIT Museum, the Women's League, the
Center for Materials Science and Engineer-
ing, and the MIT Center for Space Re-
search-these are just a few of the pro-
grams that share resources and inspiration
with people in the community. The MIT
Public Service Center website is a useful
resource for finding out more about them:
http://web.mit.edu/mitpsc/. Another
excellent resource is the Council on Primary
and Secondary Education website at
http://web.mit.edu/cpse/www/.

There are currently about 30 active and long
standing student religious organizations on
campus which are based in the Chapel and
Building W1 1. Ministers representing the
major faiths devote all or a large part of their
time to on campus activities, counseling
individual students, and advising student
religious organizations.

In accordance with the Chapel's interde-
nominational status, the Institute has not
appointed an Institute chaplain or dean of
the Chapel. MIT considers that one of its
responsibilities is to maintain an atmosphere
of religious freedom for all and to provide all
members of the MIT community opportunity
for the exercise of spiritual interests.

UNDERGRADUATE STUDENT
GOVERNMENT

The MIT Undergraduate Association (UA),
the major undergraduate governmental body
to which all undergraduates belong, works to
improve the quality of undergraduate life at
MIT. It is assisted by a variety of committees.
The Finance Board coordinates budgets and
allocates funds to student organizations. The
Committee on Educational Policy proposes
educational reforms and provides student
feedback to the departments and the
Institute on important educational issues.
The Nominations Committee recommends
student representatives for more than 50
administrative and faculty committees.
Representatives of the UA also sit on the
Homecoming and Spring Weekend commit-
tees.

Each class at MIT annually elects a president
and executive committee for its class council
which plans and coordinates social events
and programs throughout the year.

The Association of Student Activities, a joint
committee of the UA and the Graduate
Student Council, is responsible for recogniz-
ing student groups and activities, allocating
student office space and organizing the
Activities Midway, which takes place during
Orientation in August.

All living groups, both fraternities and
Institute residence halls, elect governing
councils, responsible for the functioning of
their houses. In addition to sponsoring social
events, these house councils handle judicial
matters within the respective houses. To
deal with problems of common concern, the
fraternities have joined in the Interfraternity
Council (IFC), while the Institute Houses have
formed the Dormitory Council. The IFC
works to improve relations between
fraternities and Boston's Back Bay commu-
nity. The Dormitory Council coordinates
common house activities such as freshman
orientation, major social events, and handles
interhouse judicial problems.
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Student Services Center

GRADUATE STUDENT GOVERNMENT

All graduate students are represented by the
Graduate Student Council (GSC). The
council comprises elected representatives of
all Courses and graduate residences, as well
as at-large members. The council organizes
and encourages social, academic, athletic,
cultural, and other extracurricular activities;
promotes closer relations between graduate
students and faculty outside formal aca-
demic exercises; and voices suggestions,
concerns, and ideas of graduate students.
The Graduate Student Council has five
standing committees which meet at least
monthly and the council itself meets monthly.
The Graduate Student Council nominates
two students to serve on the faculty
Committee on Graduate School Programs,
one student to the Faculty Policy Committee,
and is represented on several other standing
committees of the Institute. As a service to
the graduate student community, the council
also produces a newsletter entitled The
Graduate Student News and orchestrates
the new graduate student orientation. The
GSC office is located in Room 50-220,
Walker Memorial, above the Muddy Charles
Pub.

The Student Services Center (SSC),
conveniently located along the Infinite
Corridor in Room 11-120, provides students
with information about their financial and
academic records in one central location for
services such as registration, transcripts,
enrollment certification, refund checks,
scholarship checks, loan processing, and
tuition payments.

Staff are available to meet with students (and
their parents) to discuss questions about
student bills, financial aid, loans, payment
plans, Harvard and Wellesley cross-
registration, and a variety of other academic
and financial matters. They also can check
student employment listings in addition to
picking up or dropping off many Institute
forms. Copies of MIT's course catalogue, the
MIT Bulletin, may be obtained at the center
as well.

The Student Services Center is open
Monday through Thursday, 9 am to 5 pm,
and Fridays, 10 am to 5 pm. For further
information, call (617) 258-8600, or email
ssc@mit.edu.
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UNDERGRADUATE EDUCATION

To complete work for a bachelor's degree in
field, the undergraduate student must compl
the General Institute Requirements (see list
below) and the departmental program specifi
the Course in which the Bachelor of Science
degree is awarded. This chapter explains the:
requirements as well as other aspects of
undergraduate education, including admissic
and financial aid. For an explanation of how t
General Institute Requirements relate to spe(
departmental programs, refer to Chapter VII.

Academic Programs
Freshman Year
Major Course of Study
Minor Programs
Undergraduate Research Opportunities
Program
Career Services and Preprofessional Advisini
Teacher Training and Education

General Institute Requirements
Overview
Science Requirement
Communication Requirement
Writing Requirement
HASS Requirement
REST Requirement
Laboratory Requirement
Physical Education Requirement

Independent Activities Period

ROTC Programs
Overview
Air Force ROTC
Army ROTC
Naval ROTC

Other Universities
Year or Term Away Programs
Cross-Registration Programs

Admissions
Freshman Admissions
International Undergraduate Admissions
College Transfer Admissions
Special Student Admissions

Costs

Financial Aid
Grants, Loans, and Employment
Applications

37

38
;138

39

39
39
40
41
41
43
4C
-6
47

48 40"

49
49
49
50
51

52
52
53

0 -AL

54
54
56
56
57

57 G

60
60
60

a
Undergraduate Education 

31

I

flt l

11

d

Undergraduate Education 31

AlaF



Freshman Year

The undergraduate programs at MIT are
designed to help students develop the
knowledge and capabilities needed to meet
the challenges of modern society. An MIT
education joins the power of a specific
discipline to a concern for social values and
goals. In addition to developing expertise in a
given field, undergraduates are encouraged
to take advantage of the opportunities for
broad learning at MIT, and to become
creative, intellectual leaders and problem
solvers, whose passion for learning is
lifelong.

MIT students base their studies on a core of
subjects in science, mathematics, and the
humanities, arts, and social sciences (the
General Institute Requirements). They major
in the physical or biological sciences, in
management science, in architecture or
urban studies and planning, in an area of the
humanities, arts, and social sciences, or in
one of the engineering fields. In the first year,
many students take subjects from a variety
of options in mathematics, physics, chemis-
try, biology, and humanities, arts, and social
sciences. During the second year, students
generally continue their studies with subjects
meeting various Institute requirements and
beginning subjects in departmental pro-
grams. In the third and fourth years,
students focus on the departmental
programs.

There is also time for students to take
elective subjects each year. These elective
opportunities allow students to follow social
interests or to enrich their educational
backgrounds. Students may also use
elective time to prepare for study in a
professional field such as medicine or law or
to begin work toward graduate study.
Students may also pursue minors in many
fields.

One of the most exciting features of
undergraduate education at MIT is the
opportunity for students to join with faculty in
ongoing research projects. For example,
experiences in the Undergraduate Research
Opportunities Program (UROP) encourage
intellectual commitment and self-direction,
and often provide a focus for students'
undergraduate studies. During the Indepen-
dent Activities Period in January, students
can spend time in workshops, independent
research projects, intensive subjects and
seminars, field trips, lecture series, and other
activities that do not easily fit into the
traditional academic calendar.

To complete work for a bachelor's degree in
any Course (major), each student must fulfill
the General Institute Requirements and must
complete the departmental program
specified by that Course. Details on General
Institute Requirements and on selecting a
major course of study are discussed later in
this chapter.

The program for the S.B. takes four years of
full-time study for most students. Of the
freshmen who entered between 1989 and
1992, the percentage of students who
received their degrees within six years of
entrance was about 90 percent.

Beginning in fall 2002, freshmen will be
graded on a pass or no record basis for the
fall term and Independant Activities Period;
they will be graded on an A, B, C, or no
record basis in the spring term.

During the first year at MIT, students lay the
foundation for their college education. A
typical program includes subjects in
mathematics and the natural sciences, as
well as in the humanities, arts, and social
sciences. First-year students may accommo-
date their individual preparation and learning
styles by choosing among a variety of ways
to complete the core subjects and prepare
for further undergraduate study. Students
select specified subjects from a range of
offerings. They may also enroll in one of the
special freshman programs: the Concourse
Program, the Integrated Studies Program,
the Experimental Study Group, and the
Media Arts and Sciences Freshman
Program.

To begin fulfilling the General Institute
Requirements (described later in this
chapter), freshmen choose one of several
sequences in mathematics; one of two
subjects in chemistry; one of several
subjects in biology; one of several se-
quences in physics; and a wide range of
subjects in the humanities, arts, and social
sciences (HASS subjects), including but not
limited to designated HASS-Distribution
Requirement subjects. Students have
various options for satisfying the first year of
the Communication Requirement.

A normal program for the first year includes
completion of five of the six science core
subjects in mathematics, physics, biology,
and chemistry, and two of the eight HASS
subjects. Students may round out their
programs with electives, often including
Freshman Advising Seminars (led by the
students' advisors) or other undergraduate
seminars. Some freshmen also elect to
become involved in the Undergraduate
Research Opportunities Program, described
later in this chapter. All subjects taken by
freshmen are graded on a pass or no record
basis.

Entering students with degree credit for one
or more of the science core requirements
may substitute more advanced subjects or
may take electives or Restricted Electives in
Science and Technology (REST) Require-
ment subjects. Procedures for obtaining
degree credit at entrance are described in
the Admissions section.

The Concourse Program, the Integrated
Studies Program, the Experimental Study
Group, and the Media Arts and Sciences
Freshman Program offer alternatives to the
more traditional format, combining lectures
and recitation sections. These learning
communities have their own faculty, meeting
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places, and methods of operation. In these
programs, students make progress compa-
rable to that of other freshmen, but the
manner in which individual Institute require-
ments are met varies from program to
program and among students within each
program. In all four programs there is an
especially high level of student-faculty
interaction.

CONCOURSE PROGRAM

A student who chooses the Concourse
Program becomes a member of a group of
about 60 freshmen working with a team of
faculty members in a year-long program of
study which covers most of the first year
General Institute Requirements. In structure
and atmosphere, Concourse resembles a
small school rather than a large institution.
Concourse has operated as a special
program for freshmen since 1971 and is a
regular part of the MIT curriculum, operating
under the aegis of the School of Engineering.
Because of the greater level of personal
attention and socialization, it is possible to
connect and unify the separate subjects and
also to encourage students to help,
communicate with, and support one
another. The approach is that of a scholarly
community, with intense participation and
support by faculty, staff, student assistants,
and freshmen. Subjects can be approached
with greater rigor but the experience can be
more enjoyable, and very successful
experiments such as "From Russia With
Love: the Thirty Year Problem Set" become
possible.

Concourse faculty, representing different
professional disciplines, collaborate closely
in the planning and teaching of the curricu-
lum. Regularly scheduled class sessions,
which all meet in a single Concourse
Classroom or in the Concourse Lounge, are
supplemented by many less formal activities,
e.g., "breakfast with your chemistry teacher."
A student may carry at least one subject per
term outside the Concourse Program.
Subject matter is arranged so that the
student receives credit for the first year
General Institute Requirements on success-
ful completion of the program. In addition,
special courses and seminars are offered.
Besides promoting close and sustained
contact between students and faculty, the
scheduling of the program enhances
participation in advisor seminars and
extracurricular activities.

For 2001-2002, the program's director is
Robert M. Rose. For more information,

contact Cheryl Butters, Room 16-135, MIT,
77 Massachusetts Avenue, Cambridge, MA
02139-4307, (617) 253-3200. A detailed
description of the program may be found
online at http://web.mit.edu/concourse/.

EXPERIMENTAL STUDY GROUP

The Experimental Study Group (ESG) is an
innovative and interactive academic
community primarily, but not exclusively,
geared toward first year students who wish
to take an active part in their MIT education.
In place of lectures and large classes, ESG
offers such students the opportunity to
participate in small discussion oriented
classes and seminars, study groups, hands-
on labs, computer-assisted instruction, and
independent study. Almost all the core
subjects in math, physics, biology, and
chemistry are offered through ESG, in
addition to several HASS and HASS-D
subjects. ESG also promotes educational
innovation through encouraging staff and
students to develop and teach experimental
six and nine unit labs and seminars which
combine theory and practice. New classes in
the past few years have included "A Hands-
On Approach to Engineering," "The Art of
Color," "Robotics," "Psychology in Action,"
and "Introduction to Photography."

In contrast to the set structure of the regular
curriculum, ESG's flexibility allows students
to go at their own pace whenever possible
and to organize their schedules to suit their
needs. ESG's small classes allow students
to interact more often with faculty and fellow
students than is typical in larger classes and
to experiment with novel ways of learning the
material. Depending on the nature of the
subject, students may also choose their
topics of concentration to suit their aca-
demic interests. Although ESG can be a full-
time activity for freshmen, students are
welcome to take one or two subjects in the
regular curriculum that are not offered in
ESG. In addition to offering a comprehensive
academic program for freshmen and
sophomores, ESG also provides a place
where students and staff can study and
socialize together. Each year, about 55
freshmen, 15 sophomores, 10 staff mem-
bers, and 20 upperclass instructors (who
have been in ESG as freshmen) participate.
Staff members are drawn from MIT's
Departments of Mathematics, Chemistry,
Physics, Biology, and the School of Humani-
ties, Arts, and Social Sciences. Discussion-
oriented seminars, as well as activities such as
weekly luncheons and weekend trips, facilitate
interaction among community members.

The faculty director for 2001-2002 is
Professor Travis Merritt. For more informa-
tion contact Dr. Holly Sweet, Associate
Director, Room 24-612, MIT, 77 Massachu-
setts Avenue, Cambridge, MA 02139-4307,
(617) 253-7786, email hbsweet@mit.edu, or
view the web site at http://web.mit.edu/esg/.

INTEGRATED STUDIES PROGRAM

The Integrated Studies Program (ISP) is a
small academic community of students and
faculty who share an interest in exploring
new approaches to teaching and learning.
The program focuses on technology and its
role in society, and emphasizes learning by
doing.

All ISP students enroll in two humanities
subjects unique to the program. In the fall
term, students may receive HASS Distribu-
tion (HASS-D) Requirement credit in Cultural
and Social Studies, while in the spring, credit
is offered in Historical Studies. Both subjects
are approved as communication intensive
courses (see Communications Requirement
later in this chapter.) The subjects examine
specific technologies ranging from food
production, weaving, and blacksmithing to
the design of clocks, internal combustion
engines, and communication systems in their
cultural and historical contexts. Students
investigate issues from a variety of view-
points, and make connections in material
covered in the humanities, science, and
engineering subjects. The ISP humanities
subjects are team-taught by humanities and
science faculty. Students gain hands-on
experience of the technologies studied in
weekly workshops. ISP frequently employs a
team approach to projects, and integrates a
strong written and oral communications
component.

Students in ISP meet Institute requirements
in math, physics, and chemistry by attending
the main departmental lectures and taking
examinations with other first-year students.
The program provides its own small
recitation or discussion sessions in some
subjects. In keeping with the emphasis on
hands-on learning, ISP students are
encouraged to enroll in 8.01x and 8.02x (see
subject descriptions in Chapter VIII).

Although most ISP students enroll for both
fall and spring semesters, it is possible to
take either semester independently if space
is available. ISP also accommodates
students placed into advanced level math or
science subjects.
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G~ut bpAruN i b i ipi , and a variety of
other activities supplement classwork, and
weekly luncheons provide an opportunity to
meet and learn about the work of members
of the MIT community and others. A network
of alumni tutors is available for those wishing
extra help. ISP offers students a variety of
facilities, including classroom and study
space, lounge facilities, and access to
personal computers.

Enrollment is limited to 40 freshmen. For
2001-2002, the program's director is
Professor Arthur Steinberg. For more
information, contact Debra Aczel,
Room 16-177, MIT, 77 Massachusetts
Avenue, Cambridge, MA 02139-4307,
(617) 253-4074, or view the web site at
http://web.mit.edu/isp/www/.

MEDIA ARTS AND SCIENCES FRESH-
MAN PROGRAM

The Program in Media Arts and Sciences
(MAS) offers a special freshman program
emphasizing research at MIT's internationally
known Media Laboratory. In the freshman
program, instructors connect research
topics in the Media Laboratory to core
physics and chemistry subjects, and
students learn firsthand how research is
carried out.

The Program in Media Arts and Sciences is
part of the School of Architecture and
Planning. It is housed in the Media Labora-
tory, which carries on advanced research in
the invention and creative use of technology
to enhance communication and expression.
(For more information on Media Arts and
Sciences, see Chapter VII: for more
information on the Media Laboratory, see
Chapter VI.)

Up to 24 freshmen in the MAS Freshman
Program are introduced to the learning-by-
apprenticeship mode that characterizes
MAS. During the fall semester students take
part in one of several MAS Freshman
Advising Seminars, each focused on a
research area such as television, 3-D
imaging, or problem-solving strategies. In the
spring term they take two subjects,
MAS. 110 Fundamentals of Computational
Media Design, with hands-on design
exercises, and MAS. 111 Introduction to
Doing Research in Media Arts and Sciences,
which includes documenting and presenting
research results. In conjunction with
MAS. 111, all students participate through
the Undergraduate Research Opportunities
Program (UROP) in one of the research

projects at the Media Laboratory. (For
descriptions of the MAS subjects, see
Chapter VIII; a description of UROP can be
found later in this chapter.)

Researchers from the Media Laboratory
teach recitation sections in the fall for
subjects 8.01 and 3.091 and in the spring for
8.02, in which they emphasize connections
between the fundamentals of physics and
chemistry and ongoing research at the
Media Laboratory. Students take the lectures
for these subjects, as well as their math-
ematics lectures and recitations, with other
freshmen. (For descriptions of these
subjects, see Chapter VIII.)

The program director is Dr. V. Michael Bove,
Jr. For information contact Linda Peterson,
Room E15-218, MIT, Cambridge MA 02139-
4307, email, mas@media.mit.edu, or view
the web site at http://www.media.mit.edu/
mas/fyo/.

PROGRAM XL: YOU CAN BE A SUC-
CESS AT MIT

For first-year students, MIT offers an
academic enrichment program which uses
the concept of small-group learning.
Program XL enhances students' academic
performance in calculus, physics, chemistry,
and biology as well as their understanding of
MIT's academic expectations. Groups are
formed in other subjects upon request by
five or more students. Each group meets for
three hours per week. The small group
format emphasizes the full participation of
each member, with a trained facilitator acting
as a guide. Program XL is open to all first-
year students, regardless of ethnicity.

For more information, interested students
may contact the Office of Minority Education,
Room 7-145, MIT, Cambridge, MA 02139-
4307, (617) 253-5010.

FIRST YEAR ACADEMICS: 2005

The preceding overview conveys the nature
and scope of the academic options for first-
year students. Incoming freshmen are
referred to http://web.mit.edu/firstyear/ for
detailed information on academics, the
advisory system, and support services.
Freshmen also receive a copy of the Guide
to First-Year Student Residences, which
describes housing options, and the Fresh-
man Advising Bulletin 2001-02, which
describes the freshman advising seminars
and traditional advising.

FRESHMAN GRADING

Freshmen receive grades of P, D, or F in all
subjects they take, where P means C or
better performance. Students who receive
Ds or Fs earn no credit in those subjects,
and these grades do not appear on their
external records. (Plus (+) and minus (-)
modifiers used within MIT do not affect the
definition of the P grade.)

Beginning in the fall of 2002, freshmen will
receive "pass or no external record" grades
in the first semester and Independent
Activities Period. In the second semester
students will receive A, B, or C grades that
will appear on their external records; they will
continue to earn no credit for Ds and Fs,
which will not appear on their external
records. Second semester passing grades
will be used in calculating students' term and
cumulative ratings.

Freshman grading is designed to ease the
transition from high school by giving
students time to adjust to factors like
increased work loads, variations in academic
backgrounds, and failure to do consistently
A-level work. Students are encouraged to
improve time management skills and develop
more mature attitudes about learning. A, B,
and C grades will be used during the second
semester so that freshmen can begin the
progression to regular A-F grading in the
sophomore year.

Throughout the freshman year instructors
grade students' work and tests. Instructors
also alert students if their work is of unac-
ceptable quality and suggest ways to
improve it.
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Major Course of Study

CREDIT LIMIT FOR FRESHMEN

A freshman may not register or receive credit
for subjects totaling more than 54 units in
the fall term and 57 units in the spring term.
The Committee on Academic Performance
(CAP) rarely allows requests to exceed the
credit limit. (Only in the fall term may
freshmen exceed the 54-unit credit limit by
three units to take 12.000 Mission 2005:
Undersea Exploration and by six units to
take Sem.XL1 Program XL: You Can Be A
Success at MIT.) Credit earned for passing
an Advanced Standing Examination will be
counted toward this credit limit unless the
exam is taken either in the September or
February examination period. ROTC subjects
(listed in Chapter VIII) are excluded from this
credit limit. Note that all MIT students are
limited to 12 units during the Independent
Activities Period in January.

Whether or not thbey enter with plans for a
specific field of study, all students are
encouraged to examine with an open mind
the wide range of Courses (majors) available
at the Institute. Students may attend
departmental orientation programs to talk
with faculty and others with experience in
fields of potential interest. They should select
electives that will help them think about
possible majors. The Independent Activities
Period in January, described later in this
chapter, provides students with opportuni-
ties to investigate different fields. For many
students, this consideration of fields will
reinforce existing convictions, while for
others it will open up new avenues of
interest. MIT may, however, limit enrollment
in particular fields of study to balance
resources with student interest.

Each student entering MIT is assigned an
advisor who assists the student in designing
an effective program of study. The selection
of elective subjects is an important consider-
ation, one that students should discuss in
depth with their advisors.

All undergraduate degree programs combine
the study of basic principles with practical
applications. This combination helps to
motivate the lifelong learning necessary for
professional competence.

Students usually choose a Course (major) at
the end of the first year, though they need
not do so until the end of the second year.
Even though a student may have doubts
about which of two Courses to choose, he
or she often finds it wise to enroll in one of
them to get the true flavor of being an
undergraduate in that department. There is
sufficient overlap and flexibility so that a
change in Course can be made with relative
ease in the second year.

All undergraduate and graduate academic
programs, as well as faculty listings, for each
of the Institute's departments are described
fully in Chapter VII Departmental Degree
Programs and Requirements.

Detailed information on undergraduate
registration may be found in Chapter V
Academic Procedures and Institute Regula-
tions.

ADVANCED STANDING EXAMINATIONS

Undergraduates may earn credit for subjects
they have not taken at MIT by passing an
Advanced Standing Examination. They may
take advanced standing exams only for
subjects they have not registered for or
attended. A freshman who takes such an
exam receives the grade P for passing (C or
better) performance. No record is kept of
non-passing D or F performance. For all
other students, a grade ranging from A to F
is recorded on the transcript. These grades
do not count in the student's grade point
average. Any passing grade entitles a
student to full credit for the subject. For
freshmen, such credit counts toward the 54-
unit or 57-unit credit limit unless the exam is
taken either in the September or February
examination period (see the section Credit
Limit for Freshmen).

ELECTIVES

Electives can be used for several different
purposes. For example, many students who
are undecided about their eventual majors
will use some part of their elective time to
get more information about the various
departments or fields they are considering.
Students more certain of their professional
goals will use electives to explore areas of
secondary interest. Still other students will
choose to begin work on departmental or
General Institute Requirements, deferring
subjects of a more supplemental nature until
a later year. The study of a language also
may be started or continued.

Freshmen should select electives that best
suit their individual needs. There are several
hundred subjects without prerequisites that
students can elect during the freshman year.
However, any subject offered by the Institute
is open to all students, including freshmen,
provided they satisfy the prerequisites.
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UNDERGRADUATE SEMINARS
PROGRAM AND FRESHMAN ADVISING
SEMINARS

The Undergraduate Seminars Program offers
students an opportunity to interact closely
with faculty members on topics of current
interest. Many freshmen enroll in Freshman
Advising Seminars in which the leaders are
also the freshman advisors for the seminar
participants. Seminars vary tremendously
both in style and topic. Some are oriented
around small group discussion; others have
speakers, go on field trips, or engage in
hands-on research. Many topics are
interdisciplinary in nature. Seminars carry six
units of credit, and the class size is restricted
to a small group. All are graded P, D, or F
(with no record of D or F performance by
freshmen).

For more details about the program, including
titles and descriptions of seminars, refer to the
Undergraduate Seminars Program booklet,
issued each semester, and the Freshman
Advising and Freshman Advisor Seminars
issue of the MIT Bulletin, mailed in the summer
to entering first-year students. These publica-
tions are available from the Academic
Resource Center, Room 7-104, MIT, 77
Massachusetts Avenue, Cambridge, MA
02139-4307, (617) 253-6771, email,
firstyear-www@mit.edu, or on the web at
http://web.mit.edu/firstyear/.

SOPHOMORE EXPLORATORY
SUBJECTS

Beginning in the fall of 2003, sophomores
will be able to designate one subject as
Exploratory in each of their fall and spring
semesters. An Exploratory subject will be
one in which students may elect not to
accept the grade and credit awarded in the
subject after the end of the term. Sopho-
mores will be able to designate any subject
at MIT-including an Institute or departmen-
tal requirement-as Exploratory.

Exploratory subjects will be offered under a
five-year experiment authorized by the
Committee on the Undergraduate Program.
The experiment is scheduled to begin in fall
of 2003 so that freshman who enter in fall of
2002 or later and who will be under a revised
freshman grading system will have the
exploratory option as sophomores. Sopho-
mores who are embarking on majors will
then have a flexible grading option (as do
freshmen, juniors, and seniors) that will
encourage them to investigate new subjects
and disciplines.

JUNIOR-SENIOR P/D/F OPTION

A student may opt to take a total of two
subjects to be graded P, D, or F during his
or her junior and senior years, where P
indicates C or better performance (C- with
modifier used within MIT). This option is
intended to provide students with an
opportunity to broaden their education by
taking subjects that may not be in their area
of expertise without concern for the effect on
their academic record. Although this option
should be designated when the student
initially registers for the subject, the deadline
for this decision is Add Date (see the
Academic Calendar inside the back cover of
this catalogue). Such subjects may not be
used to fulfill General Institute, departmental,
or minor requirements. Students receive
credit for P-level and D-level performance.

PROGRAM FOR TWO BACHELOR'S
DEGREES

A student pursuing a bachelor's degree may
earn a second S.B. by satisfying the
requirements of the second department and
completing 90 credit units in addition to the
requirements for the first degree. This means
that in the combined program, the student
must complete at least 270 units beyond the
1 7-subject General Institute Requirements
(GIRs).

A student may earn no more than two
bachelor's degrees and a minor may not be
taken in the same department as either of
the major programs. A two-degree program
should be completed in a four- or five-year
period and should be planned in advance
even if both degrees are not received
simultaneously.

The student's plan for completing both
degrees must be outlined in a petition to the
Committee on Curricula (COC). The plan
must include the expected completion date
of each degree. Only registered undergradu-
ates who have completed at least two terms
at MIT on grades may petition.

The petition must be approved by both
departments. Both faculty advisors should
take responsibility for examining the entire
program in the same way as they would for a
candidate for a single S.B. degree. Students
should consult Student Financial Services
regarding any impact this arrangement might
have on eligibility for MIT or federal financial
aid.

The petition must be submitted at least two
terms before the student intends to receive
the first of the two degrees. Petitions
submitted after this deadline may not be
considered by the COC. Only registered
undergraduates who have completed at
least two semesters in a department at MIT
may petition, typically after completing their
sophomore year. Students with cumulative
averages below 4.0 will be required to
complete additional steps.
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Minor Programs

A number of fields in science, engineering,
architecture, and the humanities, arts, and
social sciences offer Minor Programs. The
minors are coherent programs providing
significant experience in their disciplines.
Students who successfully complete Minor
Programs will have their fields of study
specified as part of their Bachelor of Science
degrees, thus giving public recognition of
focused work in other disciplines. The
general guidelines for a Minor Program are
as follows.

a Minor Programs consist of five to seven
subjects, though generally six. These
subjects may count toward General Institute
Requirements and Departmental Program
requirements.

a Subjects taken under the junior-senior P/
D/F grading option cannot be used for a
Minor Program.

* At the discretion of the Minor Advisor,
transfer credit may be used to fulfill a portion
of the Minor Program. MIT subjects,
including those taken through cross-
registration, must comprise at least half of
the Minor Program.

* A student may not take a minor in the area
of his or her major, except that students
doing Course IV degrees in Architectural
Design or Building Technology may minor in
the Course IV HASS field of History of Art
and Architecture. Minors are not allowed in
either field of composite degrees combining
two different fields, for example, the S.B. in
Mathematics with Computer Science, S.B. in
Humanities and Science, or the S.B. in
Humanities and Engineering.

* A student may earn no more than two
minors, which are awarded only when the
student receives the S.B. degree, and which
must be associated with a specific degree.
This two-minor maximum applies even if the
student receives two S.B. degrees.

* The student should designate the Minor
Program by the end of the sophomore year,
but no later than Add Date, one full term
preceding the one in which the SB. degree
is awarded. The student must complete an
application form for a minor in consultation
with the appropriate Minor Advisor.

Note that the application and completion
forms for HASS Minors are different from
those used in other fields.

MINOR IN A SCIENCE, ENGINEERING,
OR ARCHITECTURE FIELD

Minors are currently available in the following
science, engineering, and architecture fields:

Architecture
Biology
Biomedical Engineering
Brain and Cognitive Sciences
Chemistry
Civil Engineering
Earth, Atmospheric, and Planetary Sciences
Environmental Engineering Science
Materials Science and Engineering
Mathematics
Mechanical Engineering
Nuclear Engineering
Ocean Engineering
Physics
Toxicology and Environmental Health

More information on minor programs
appears in Chapter VII of this catalogue. For
additional information, instructions, and
applications, students should contact the
Undergraduate Office in their field of interest,
or the Academic Resource Center in
Room 7-104.

MINOR IN HUMANITIES, ARTS, OR
SOCIAL SCIENCES

Students electing a Humanities, Arts, and
Social Sciences (HASS) Minor Program will
study a field in greater depth than the HASS
concentration component of the General
Institute Requirements allows and will
encounter the structure of an intellectual
discipline to a greater degree.

Most HASS Minor Programs are arranged
into at least three levels, or tiers, expressing
different degrees of sophistication in the
articulation and resolution of intellectual
problems. There is an exception. Subjects
included in the Regional Studies Minors are
divided into four areas; students are required
to distribute subjects across those four
areas.

Of the six subjects required for the HASS
minor, at most five will count toward
satisfaction of the eight-subject Institute
HASS Requirement. Of these five, at most
one will count toward the satisfaction of the
HASS-Distribution Requirement.

HASS Minor Programs have been approved
in the following fields:

African and African Diaspora Studies
Ancient and Medieval Studies
Anthropology
Comparative Media Studies
East Asian Studies
Economics
European Studies
French
German
History
History of Art and Architecture
Latin American Studies
Linguistics
Literature
Middle Eastern Studies
Music
Philosophy
Political Science
Psychology
Public Policy
Russian Studies
Science, Technology, and Society
Spanish
Theater Arts
Urban Studies and Planning
Women's Studies
Writing

Detailed information on all Minor Programs
may be found in Chapter VII of this catalogue
and at the Humanities, Arts, and Social
Sciences Office (Room 14N-408) adminis-
tered by the Office of the Dean, School of
Humanities, Arts, and Social Sciences, or on
the web at http://web.mit.edu/hass/www/.
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Undergraduate Research
Opportunities Program

Career Services and
Preprofessional Advising

The Undergraduate Research Opportunities
Program (UROP) invites undergraduates to
participate with MIT faculty in a wide range
of research activities in every academic
department and most interdisciplinary
laboratories and centers.

There are many advantages to becoming
involved in such pursuits as early as possible
in an undergraduate career: establishing ties
to faculty; acquiring access to the advising,
counseling, and tutoring resources of a
professional group; investigating a potential
major; acquiring data gathering and
laboratory techniques; exploring the frontiers
of a field; undertaking topics not amenable
to the classroom; facing a real-world
problem; and establishing a focus for
educational experiences. Through UROP,
students may gain a better understanding of
the intellectual process of inquiry, while
having the opportunity to experience
personal and professional growth. Students
may earn stipends or academic credit, or
may work on a volunteer basis. Whatever the
chosen mode, all UROP work is expected to
be worth academic credit.

Guidelines for participating in UROP can be
found on MIT's web site at
http://web.mit.edu/urop/. The site lists
coordinators for Institute departments,
laboratories, and offices. While these people
are prepared to assist students, a certain
amount of footwork and negotiation is
required to achieve a satisfying collaboration.
The UROP experience is unlike any other; its
benefits and rewards are great, but expecta-
tions and standards are commensurate. For
advice and assistance, call or visit the UROP
Office, Room 7-104, telephone
(617) 253-7306, fax (617) 258-8816, emall
urop(bmit.edu.

The Office of Career Services and Preprofes-
sional Advising (OCSPA) helps students learn
to make informed decisions about career
goals and find opportunities related to their
professional objectives. Students are
encouraged to begin their career education
early, including visiting the OCSPA web site
to register with the office during freshman
year, or the first year of graduate school, and
to learn what career resources are available.

The goal of career services is to help
students become self-managed learners.
Career development at MIT is an ongoing
process that includes: self-assessment,
competency development, research into
career options, experiential learning, and
preparation for the job search or for the
graduate/professional school application
process.

Career services assists students in learning
about:

* the relationship between what they are
doing at MIT and life after graduation;

* exploring career options in relation to
choice of major;

* understanding the competencies required
beyond their technical knowledge to succeed
in the competitive global market-place, and
contribute to civilization;

* networking, informational interviewing,
mentoring, internships, summer jobs, and
other opportunities to gain experience in
fields of interest;

* applying to medical, law, or other gradu-
ate/professional school;

* study abroad;

" writing a resume and conducting interviews;

* finding employment after graduation.

Career development programs include
individual and group career counseling,
workshops, and seminars on a variety of
topics. Special attention is given to helping
students learn to develop competencies
including self-managed learning, critical
thinking, communication, teamwork,
managing change, leadership in a global
context, interpersonal diversity, ethics and
social responsibility, and innovation.

Employment recruiting programs provide
students with opportunities for internships,
summer jobs, and full-time positions after
graduation. Hundreds of employers recruit
students through a password protected
database at http://www.jobtrak.com/, and
on campus recruiting visits.

Many employers also host presentations and
participate in career fairs which provide the
opportunity for students at any stage in their
academic program to discuss employment
prospects and find out about careers at
different organizations.

Preprofessional advising programs serve
students interested in exploring health- and
law-related careers. Students can learn
about these professions, formal require-
ments for admission to professional schools,
pre-health or pre-law advisors, workshops
and seminars, on the OCSPA web site.
Students should register their interest in
medical school and learn about the premedi-
cal requirements during the freshman year.
Students from all majors can become viable
candidates for medical school: interested
students should not limit themselves to
classes in biology, chemistry, calculus,
physics, and English; classes in behavioral
and social sciences are also highly recom-
mended. As with most aspects of career
planning, it is never too early to take the first
steps.

For further information, contact the Office of
Career Services and Preprofessional
Advising, Room 12-170, (617) 253-4733, fax
(617) 253-8457, or view the web site at
http://web.mit.edu/career/www/.
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Teacher Training and
Education

Options for MIT students interested in
teaching elementary or secondary school
range from exploratory activities such as
tutoring and UROP activities to formal
certification programs.

For students who may wish to make
teaching a career (in the short or long term),
the MIT/Wellesley Teacher Education
Program (TEP) provides the requirements for
Massachusetts State Teacher Certification in
math and science at the middle and high
school levels. Courses offered through the
TEP are also useful for students preparing to
teach at the college level, as well as those
who wish to apply their work to related
research fields such as psychology, cognitive
science, innovation in curriculum develop-
ment, or educational policy-making and
administration. Those going into industry find
that the TEP can contribute to work in
advancing educational programs, as well as
work on human-computer interface and
software development.

Education subjects which focus on math/
science teaching and learning in urban
settings are offered through the Department
of Urban Studies and Planning. To complete
Massachusetts Teacher Certification,
students must also take developmental
psychology, as well as supervised practice
teaching at Wellesley. A concentration in
education is offered as part of the under-
graduate curriculum in the Department of
Urban Studies and Planning.

For additional information see the TEP home
page at http://education.mit.edu/.

To explore K-1 2 teaching opportunities less
formally, students may volunteer as tutors or
teacher assistants in local schools, offer
informal classes through the Educational
Studies Program, or work with faculty
members who conduct research in schools.
(Refer to the UROP Directory for a list of
faculty members interested in such re-
search.) The Student Services Center,
Room 11 -120, and the Center for Public
Service, Room 3-123, can also provide
assistance.

To be recommended for the degree of
Bachelor of Science, students must have
attended the Institute not less than three
regular academic terms, which ordinarily
must include the term of graduation. Also,
students must have satisfactorily completed
programs of study approved in accordance
with the faculty regulations, including the
General Institute Requirements described on
the following pages, and the Departmental
Program of the Course in which the degree
is to be awarded. A student must petition
the Committee on Curricula for any substitu-
tions in the General Institute Requirements.
Departures from the Departmental Programs
are allowed with departmental permission.
The Departmental Programs and degree
requirements appear in Chapter VII.

Bachelor of Science Degree Requirements'

General Institute Requirements (GIRs)
Subjects

Science Requirement 6
Chenistry (3.091 or 5.11 1 or 5.112
Physics (8.01 on 8.012 or 8.01x or 8 01L and
8.02 or 8,022 or 8.02x or 8.02T1
Calculus (18.01 or 18.01A or 18.013A or 18.014 and
18.02 or 18,02A or 18.022 or 18.023 or 18.023A or
18.024)
Biology (7 1 1I' or 7.013 or 7.014)

Laboratory (LAB) Requirement (12 U!its

Restricted Electives in Science and
Technology (REST) Requirement

Humanities, Arts, and Social Sciences
Requirement
i ncludes Communication Requirement subjects
(Cl-H)

Total GIR Subjects Required for S.B. Degree

1

2

8

17

Physical Education Requirement

Freshinew noloring in tho sumin of 10 or i lt
Communication Requirement
to no satisfied I y -4 si ticts:
2 Cor iunication Intensive HAnS subjocts (Cl H)
2 Communication-ntensive Major subjects (C -M)

Undergraduates who entered prior to the summer of
2001
Writing Requirement
To I si 0tisfird iri two stages

PLUS

Departmental Program and Unrestrictive
Electives
The departmental program nay specifiy some of the
GIR subjects, and includes an additional 180-1981
units beyond the GIRs.

Students track their progress by checking off the
subjects that count towards the 17 GR subjects. The
remaining units then count toward the additional 180-
198 units beyond the General Institute Requirements.
Students are allowed a minimum of 48 units of
unrestricted electives.

Students schedule their programs each year within a
normal load of the equivalent 8 or 8 1/2 subjects, and
complete all degree requirements within the
equivalent of 32-34 subjects.

Notes
Transfer students generally graduate under the

requirements that apply to the class they join when
they enter MIT.
2Communication-Intensive Major subjects (CI-M) will
appear on the degree charts in the 2002-2003 MIT
Bulletin.

'The total of 180-198 units does not include ROTC
subjects, if elected.
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Science Requirement

MIT expects its graduates to have an
understanding and appreciation of the basic
concepts and methods of the physical and
biological sciences. These concepts and
methods are needed in most degree
programs at the Institute. More important,
they are an essential part of the background
that MIT graduates bring to their roles as
professionals and as broadly educated
citizens in a world strongly influenced by
science and technology.

To provide this understanding, the Institute
offers a variety of programs by which the
student can fulfill the Science, Laboratory,
and Restricted Electives in Science and
Technology (REST) Requirements. These
programs introduce basic elements of the
scientific method: experimental foundations
and techniques, mathematical analysis, and
conceptual models for experimental facts.
Important experimental as well as concep-
tual aspects are introduced by the chemistry
and biology requirements and by the
Laboratory Requirement. Mathematical
methods common to much of science and
technology are explored in the calculus
requirement. Basic concepts that underlie
many physical phenomena are defined and
elucidated in the physics and REST require-
ments.

In addition to a rigorous introduction to the
sciences, these requirements are intended to
stimulate and challenge each student to
review critically his or her knowledge and to
explore alternative conceptual and math-
ematical formulations which may provide
better explanations of natural phenomena or
may lead to better applications of technol-
ogy.

The development of critical and constructive
approaches to both theory and practice in
science, engineering, and other professions
is a central objective of the Institute's
educational programs.

CHEMISTRY

I he requirement can be satisfied by taking
3.091 Introduction to Solid-State Chemistry,
or 5.111 or 5.112 Principles of Chemical
Science. The subject 3.091 is designed for
students who are particularly interested in
the chemistry of the solid state. The subjects
5.111 and 5.112 present an introduction to
chemistry with an emphasis on basic
principles and their applications.

PHYSICS

The Institute requirement in physics may be
satisfied through a variety of combinations of
first-term and second-term physics subjects.
A majority of students find the 8.01-8.02
sequence suited to their needs. The
sequence 8.012-8.022 covers essentially the
same subject matter as 8.01-8.02, but is
more advanced mathematically; calculus is
used freely from the beginning of the term.
The sequence 8.01X - 8.02X includes
experiments performed with take-home kits.
Subject 8.01 L is offered in the fall term for
students who have had little exposure to
physics with calculus in high school. A
student may switch from a first-term subject
in one sequence to a second-term subject in
another.

Students who score a 5 on Parts I and II of
the Physics C Advanced Placement test will
receive credit for 8.01.

Students with Advanced Placement or
Advanced Standing Credit for 8.01 who elect
to take 8.012 will receive six units of elective
credit in place of 8.01.

CALCULUS

The Institute requires all students to
complete one semester of single variable
calculus (18.01x) and one semester of
multivariable calculus (18.02x).

Students with advanced standing or advanced
placement credit for 18.01 may go directly into
multivariable calculus, which is offered in
several versions in the fall semester. Of these,
18.02 is the most basic version, 18.022 is
somewhat more theoretical, and 18.023
emphasizes applications. All of these options
present calculus as it is used in science and
engineering.

The sequence 18.014-18.024, Calculus with
Theory, assumes a substantial background in
calculus and emphasizes proofs.

Students with a year of high school calculus
may qualify for 18.01 A-1 8.02A or 18.013A-
18.023A. These sequences cover the material
in one and a half semesters. (See Chapter VIII
for more information.)

Students with advanced placement or
advanced standing credit for 18.01 will lose it if
they take 18.01, will receive three units of
elective credit if they take 18.01 A or 18.013A,
and will receive nine units of elective credit if
they take 18.014.

BIOLOGY

The Institute requirement in biology may be
satisfied by one of three introductory
subjects. All three subjects cover the same
core material, which includes the fundamen-
tal principles of biochemistry, genetics,
molecular biology, and cell biology. In
addition, each subject version has its own
distinctive material. 7.012 is offered in the fall
term; 7.013 and 7.014 are taught in the
spring. Students who receive a score of 5 on
the high school Biology Advanced Place-
ment examination will receive credit for
7.012 Introductory Biology.
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Communication Requirement Writing Requirement

Recognizing that students in any field must
be able to write prose that is clear, orga-
nized, and eloquent, and to marshal facts
and ideas into convincing written and oral
presentations, MIT has established the
Communication Requirement to make the
development of effective writing and
speaking abilities an integral part of under-
graduate education at the Institute. The
Communication Requirement ensures that all
students receive substantial instruction and
practice in both general expository writing
and speaking, and in the forms of discourse
common to their professional fields. This
requirement is for undergraduates who first
enter MIT in the summer 2001, or later,
except transfer students entering 2001.

The Communication Requirement consists of
four Communication Intensive (CI) subjects
sequenced throughout a student's under-
graduate career. Each student takes two Cl
subjects in the Humanities, Arts, and Social
Sciences (CI-H), and two Cl subjects within
the student's major program (CI-M).
(Students majoring in HASS programs take
two CI-H subjects and two CI-M subjects
within HASS.) Usually, students take one Cl
subject each undergraduate year: one CI-H
subject that focuses on general expository
writing and speaking skills in each of their
first two years at MIT, and two CI-M subjects
within a student's major program during
junior and senior years. Only one Cl-H
subject per term may be counted toward
completion of the Communication Require-
ment. However, this restriction does not
apply to CI-M subjects in a student's major
program.

The general structure of the requirement and
the Cl-H component is described below.
Refer also to the section Humanities, Arts,
and Social Sciences (HASS) Requirement in
this chapter.

Specific descriptions of the CI component of
each undergraduate degree program and
CI-M subjects will appear in the 2002-2003
edition of the MIT Bulletin.

First Year
All students must pass one Cl-H subject by
the end of their second term at the Institute.

Before entering the Institute, all students
take the Freshman Essay Evaluation (FEE).
Students who pass the FEE, or who receive
a score of 5 on either the Advanced
Placement Language and Composition Test

or the Advanced Placement Literature and
Composition Test, have the option of taking
any Cl-H subject, including one of the
following expository writing (Cl-HW)
subjects: 21 F.222, 21 L.01 OJ, 21W.730,
21W.731, 21W.732, 21W.734J.

Students who do not pass the FEE must
take one of the designated expository writing
(CI-HW) subjects as their first Cl subject, and
may not take another subject as a CI-H
subject until they pass the expository writing
(CI-HW) subject.

Students who do not pass their first CI-H
subject in their first term at MIT are limited to
45 units in addition to an appropriate CI-H
subject, and may not advance to sophomore
standing in their second term.

Second Year
Students must pass at least two Cl subjects
by the end of their fourth term at the
Institute, including two CI-H subjects.

Third Year
Students must pass at least three CI
subjects, including two Cl-H subjects, by the
end of their sixth term.

Before receiving degree
Students must pass two Cl-H subjects and
two Cl subjects within the specific S.B.
degree program.

Double degrees
Students completing double degrees may be
required to take up to six Cl subjects. A
student pursuing two bachelor's degrees
must pass two Cl-H subjects to fulfill the
Cl-H portion of the Communication Require-
ment. Further, the student must pass Cl
subjects that fulfill the communication
component of each major. Normally, this rule
implies that the student must pass four
major Cl subjects, that is, two in each major
program. However, a major Cl subject may
be used to fulfill the communication compo-
nent of two majors simultaneously if the
subject is approved by both departments. To
be consistent with MIT policy on double
degrees, departments should approve a
student's proposed program only if the Cl
subjects in the program would be accept-
able for a single degree.

The goal of the Writing Requirement is to
ensure that students are able to write clear
and effective expository prose and that they
leave the Institute with the communications
skills necessary for professional success.

Students entering MIT in summer 2001 or
later (except for transfer students) will be
governed by the Communication Require-
ment instead of the Writing Requirement.
See below for the description of the
Communication Requirement.

Students who entered MIT from summer
1999 through spring 2001, and transfer
students entering summer 2001, should refer
to the section Writing Requirement (revised)
that follows.

Undergraduates who entered MIT before the
summer 1999 should refer to the section
Writing Requirement (previous).

WRITING REQUIREMENT (REVISED)

The revised Writing Requirement-for
students who entered in the summer of
1999 or later-consists of three phases.
They include the Preliminary Phase, Phase
One, and Phase Two. The guidelines for
Phase Two (revised) and Phase Two
(previous) are the same.

The Preliminary Phase ensures the
student's basic competency in expository
writing. Students can complete the Prelimi-
nary Phase through one of the following
options:

* Receiving a score of 5 on either the
Advanced Placement Test on Language and
Composition or the Advanced Placement
Test on Literature and Composition;

* Receiving a score of 750 or above on the
SAT 11 Writing Test;

& Receiving a score of Pass or Intermediate
on the Freshman Essay Evaluation; or

. Passing one of the following expository
writing subjects, 21 F.222 Expository Writing
I for Undergraduates: English as a Second
Language; 21 L.01 0 Writing About Literature;
21W.730 Expository Writing; 21W.731
Writing and Experience; 21W.732 Introduc-
tion to Technical Writing; or another
expository writing subject approved by the
Subcommittee on the Communication
Requirement.
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Students who have not completed the
Preliminary Phase by the end of their
Orientation week must enroll in one of the
expository writing subjects listed above
during their first or second term at the
Institute.

Phase One ensures the student's profi-
ciency in writing clear and effective English
expository prose. Students may use one of
the following options to complete this phase
of the requirement:

e Receiving a score of 5 on the College
Board Advanced Placement Examination in
Language and Composition. (Neither a 5 on
the College Board Advanced Placement Test
in Literature and Composition nor a 750 or
above on the SAT 11 Writing Test can be
used to satisfy Phase One.)

9 Receiving a score of Pass on the Fresh-
man Essay Evaluation.

* After completing the Preliminary Phase,
submitting a paper of 1,250 words or more
of expository prose written for any MIT
subject or UROP activity that is then judged
satisfactory by evaluators for the Writing
Requirement. (This paper must be submitted
to the instructor for whom it was written by
the fifth week of a student's third term at the
Institute and must be submitted to the
Writing Requirement Office by the eighth
week of that term.)

* Completing at the grade-level of A or B
one of the following expository writing
subjects: 21 F.222, 21 L.01 0, 21W.730,
21W.731, 21W.732, or another expository
writing subject approved by the Subcommit-
tee on the Communication Requirement.

* After passing the Preliminary Phase,
completing at the grade-level of A or B an
approved communication-intensive subject
offered in the Humanities, Arts, and Social
Sciences. For a current list of approved
communication-intensive HASS subjects,
see http://web.mit.edu/hass/www/
cicourses.html.

Students must complete Phase One by the
end of their third term at MIT.

The guidelines for Phase Two (revised) and
Phase Two (previous) are the same.

WRITING REQUIREMENT (PREVIOUS)

The Writing Requirement-for students who
entered MIT before the summer of 1999-
consists of two phases: Phase One and
Phase Two.

Phase One focuses on competence in
general expository writing. Students normally
complete Phase One by the end of the
freshman year and must complete this phase
of the requirement by the end of the first
term of their sophomore year. Students who
fail to do so lose the option of submitting a
paper to satisfy Phase One and must enroll
in 21F.222, 21W.730, 21W.731, 21W.732,
or another subject specifically designated as
communication-intensive for Phase One by
the Subcommittee on the Communication
Requirement. The options for satisfying this
stage are as follows:

e Achieving, prior to entry, a score of 5 on
the College Board Advanced Placement Test
in English Language and Composition. (The
College board Advanced Placement Test in
Literature and Composition and the SAT 11
Writing Test cannot be used to satisfy Phase
One.)

* Passing the Freshman Essay Evaluation,
which is given to new students over the
summer prior to matriculation or during
Orientation Week. An English as a Second
Language (ESL) version is available.

* Completing at the grade-level of A or B
one of the following expository writing
subjects: 21 F.222, 21 L.01 0, 21W.730,
21W.731, 21W.732, or an approved
communication-intensive HASS subject.

* Submitting before the eighth week of a
student's third term at the Institute a paper
of five pages (1,250 words) or more of
expository prose written for any MIT subject
or UROP activity that is judged satisfactory
by both the subject's instructor and by
evaluators for the requirement. A student
submitting a paper for Phase One must first
pick up a cover sheet from the Writing
Requirement Office, Room 14N-233, and
give the cover sheet and paper to the
subject instructor at least three weeks before
he or she plans to hand it in to the Writing
Requirement Office. After the instructor
comments on the content of the paper and
signs the cover sheet, the student will bring
the paper and cover sheet to the Writing
Requirement Office, Room 14N-233.

Phase Two is designed to engage
upperclass students in the more specialized
forms of writing that are necessary within
their disciplines. The guidelines for Phase
Two (revised) and Phase Two (previous) are
the same.

Phase Two is administered by individual
departments. Students should contact their
Departmental Advisor or Writing Coordinator
for specific information on completing this
part of the requirement.

Phase Two should be satisfied by the end of
the junior year and must be satisfied by the
end of the first term of a student's senior
year. Students who fail to complete Phase
Two by registration day of the semester in
which they plan to graduate will be withheld
from the final degree list. (Note that the
deadline to submit Phase Two papers is
much earlier than registration day.) These
students can graduate that term only by
enrolling in 21F.226, 21F.228, 21W.780, or
21W.783, petitioning the Subcommittee on
the Communication Requirement, and
receiving a grade of B or better in the
subject.

The options for completing Phase Two are
as follows:

* Receiving a grade of B or better for the
quality of writing in a cooperative writing
subject approved by a student's major
department. These cooperative engineering
and science subjects include instruction and
evaluation by Writing Program faculty and
provide excellent opportunities for satisfying
Phase Two.

* Receiving a grade of B or better in any
one of the following advanced subjects in
scientific and engineering writing: 21 F.226
Workshop in Writing for Science and
Engineering: English as a Second Language;
21 F.228 Workshop in Writing for the Social
Sciences and Architecture: English as a
Second Language; 21W.780 Scientific and
Engineering Writing; or 21W.783 Scientific
and Engineering Writing for Phase Two; or
other subjects specifically designated as
communication-intensive for Phase Two by
the Subcommittee on the Communication
Requirement. The junior-senior P/D/F option
may not be used with any of these subjects
to fulfill Phase Two.
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Humanities, Arts, and Social
Sciences (HASS) Requirement

* Submitting a paper of 10 pages (2,500
words) or more of prose from an MIT subject
or UROP activity approved by the student's
major department. This paper must be
judged satisfactory by both the instructor or
supervisor and by evaluators for the
requirement. Students who wish to use this
option to complete Phase Two should
contact their Departmental Writing Coordina-
tor for specific deadlines and details.

Students may not use a senior thesis or its
equivalent to satisfy Phase Two unless the
paper is completed in the junior year.
Information on the Writing Requirement is
available on the web site at
http://web.mit.edu/writing/writereq/.
Students are also encouraged to discuss
any questions they may have about the
requirement with their Departmental Writing
Coordinator or with the Director of Writing
Across the Curriculum, Dr. Leslie C.
Perelman, Room 14N-233, (617) 253-3039.

MIT provides a substantial and varied
program in the humanities, arts, and social
sciences that forms an essential part of the
education of every undergraduate. This
program is intended to ensure that students
develop a broad understanding of human
society, its traditions, and its institutions. The
requirement enables students to deepen
their knowledge in a variety of cultural and
disciplinary areas and encourages the
development of sensibilities and skills vital to
an effective and satisfying life as an individual,
a professional, and a member of society.

More specifically, the objectives of the
program are to develop skills in communica-
tion, both oral and written; knowledge of
human cultures, past and present, and of
the ways in which they have influenced one
another; awareness of concepts, ideas, and
systems of thought that underlie human
activities; understanding of the social,
political, and economic framework of
different societies; and, finally, sensitivity to
modes of communication and self-expres-
sion in the arts. Work in these areas will,
where appropriate, display a special concern
with the relation of science and technology
to society.

The student's program in the Humanities,
Arts, and Social Sciences (HASS) is based
on the following Institute requirement:

Minimum
Every candidate for a bachelor's degree
must have completed a minimum of eight
term subjects (of.at least nine units each) in
the humanities, arts, and social sciences. For
students entering MIT in the summer 2001
or later, two of the HASS subjects that are
designated Communication Intensive may be
used toward the Communication Require-
ment. See the section on the Communica-
tion Requirement in this chapter.

Distribution
Three of the eight subjects must be chosen
from a specially designated list of distribution
subjects in the humanities, arts, and social
sciences. The three subjects may be taken
at any stage of the student's undergraduate
career, although students are encouraged to
complete their HASS-D Requirement by the
end of their junior year. Refer to the section
below on the HASS Distribution Subjects for
specifics.

Concentration
Before the third year, each student selects a
field of concentration. The requirements for
concentration are set by each field and

consist of either three or four subjects. An
individual's program of concentration is
arranged in consultation with a designated
advisor in the field. A distribution subject in a
given category or field may also be counted
as one of the required concentration
subjects with the permission of the concen-
tration advisor. In individual cases, a special
interdisciplinary program of concentration
may be arranged with the approval of an
advisor designated by the Dean of the
School of Humanities, Arts, and Social
Sciences. This approval must be obtained
ahead of time, before the desired combina-
tion of subjects has been completed.

Currently, the following fields of
concentration are offered:

American Studies
Ancient and Medieval Studies
Anthropology
Archaeology and Archaeological Science
Black Studies
Comparative Media Studies
Studies in the Constitutional Tradition
East Asian Studies
Economics
Ethnic Studies
Foreign Languages and Literatures

Chinese, ESL, French, German,
Japanese, Spanish

History
History of Art and Architecture
Labor in Industrial Society
Latin American Studies
Linguistics
Literature
Middle Eastern Studies
Music
Philosophy
Political Science
Psychology
Russian Studies
Studies in International Literature and
Cultures (SILC)
Science, Technology, and Society (STS)
Theater Arts
Urban Studies
Visual Arts and Design
Women's Studies
Writing

Students interested in exploring or register-
ing for a field of concentration should speak
with an advisor designated by that field.

HASS Information
For detailed information on distribution
subjects and on the concentration require-
ments in any field, and for assistance with
any aspect of the Humanities, Arts, and
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Social Sciices Requirement, students
should visit the HASS Office,
Room 14N-408, (617) 253-4441, or
check the HASS Office home page on
the web at http://web.mit.edu/hass/
www/.

HASS DISTRIBUTION SUBJECTS

Humanities, Arts, and Social Sciences
Distribution (HASS-D) subjects are
humanistic in orientation, of broad
general interest, with a subject matter
clearly drawn from one or more of the
disciplines in the humanities, arts, and
social sciences. Such subjects meet in
sections small enough to allow discus-
sions in which every student can
participate, and-except for some art
subjects-call for a substantial amount of
writing.

Almost all distribution subjects are
without prerequisites and are appropriate
for students at all levels. Students are
encouraged, though not required, to take
one or two distribution subjects in their
freshman year, in order to begin satisfy-
ing the Institute requirement and to
sample offerings in different fields.

Students are free to take more than the
necessary minimum of three distribution
subjects; those taken in excess of the
minimum may be used as electives
toward completion of the eight-subject
requirement or in some cases, with the
approval of the relevant field advisor, may
be accepted as part of a program of
concentration. Note, however, that in no
case may more than one subject in a
given category be counted toward
distribution.

The Humanities, Arts, and Social
Sciences Distribution (HASS-D) Require-
ment was introduced in 1988 to provide
increased intellectual structure and
cohesion. The HASS-D Requirement
is meant to complement the General
Institute Requirement in Science,
emphasizing modes of inquiry and
discourse that are qualitative and
contextual. HASS-D subjects aim to
develop substantive knowledge and
analytical skills. They are to have a broad
intellectual range and include a generous

view of the alternative and often competing
assumptions, perspectives, and intellectual
tendencies in the field. They are to incorpo-
rate, where appropriate, materials and
insights drawn from the full range of
contemporary scholarship, including that on
women, minorities, and nonwestern cultures.

HASS-DISTRIBUTION REQUIREMENT

Undergraduates must take three HASS-D
subjects from three of the five categories
listed below. Each category consists of
subjects that are appropriate for students
who may never take another subject in that
area of learning, and the five categories
together offer a range of choices suited to
the different interests, abilities, and prepara-
tions of MIT undergraduates.

Language Option
Because the Institute regards competence in
foreign language as a fundamental value,
students may substitute one language
subject at level Ill or IV for one HASS-D
subject. Of the two remaining HASS-D
subjects, one must be taken from categories
4 or 5 and the other from one of the
remaining categories. Students selecting this
language option may not choose a second
distribution subject taught in the same
foreign language.

The 2001-2002 HASS-D subjects listed by
category areas are as follows:

Category 1: Literary and Textual
Studies
This category consists of subjects devoted
to the interpretation of texts, of literary
traditions, and of genres

21 F.020J After Columbus: Literatures of
Exploration, Exile and Cultural
Contact [21 L.007J]

21 F.022J International Women's Voices
[SP.461 J]

21 F.31 1 Introduction to French Culture
21F.412 Introduction to German

Literature
21 F.716 Introduction to Contemporary

Hispanic Literature
21 L.003 Introduction to Fiction
21L.004 Major Poets
21L.006 American Literature
21 L.009 Shakespeare
21 L.01 2 Forms of Western Narrative
21L.421 Comedy
21W.735 Writing and Reading the Essay

Category 2: Language, Thought, and
Value
Subjects in this category focus on the
development of fundamental philosophical,
conceptual, and moral issues, and stress
careful analytical thinking and rigorous
argumentation.

21L.001 Foundations of Western Culture
I: Homer to Dante

21L.002 Foundations of Western Culture
11: Renaissance to Modernity

21L.448J Darwin and Design [21W.739J]
21L.449 End of Nature
21W.747 Rhetoric
24.00 Problems of Philosophy
24.02 What is the Best Way to Live?
24.03 Relativism, Reason, and Reality
24.04J Justice [17.01J]
24.1OJ Thinking about Life: Philosophi-

cal Problems in Evolution and
Development [STS.004J]

STS.01 1 American Science: Ethical
Conflicts and Political Choices

Category
Arts

3: Visual and Performing

Subjects in this category are drawn from
music, the visual arts, drama and dance, and
film. Some are historical and analytical;
others are more directly concerned with the
creation of art.

4.301
4.601
4.602
4.605

4.614

21 L.005
21L.011
21M.011
21 M.030
21 M.226
21 M.301
21M.61 1
21 M.621

21 M.670J

Introduction to the Visual Arts
Introduction to Art History
Modern Art and Mass Culture
Introduction to the History and
Theory of Architecture
Religious Architecture and
Islamic Cultures
Introduction to Drama
The Film Experience
Introduction to Western Music
Introduction to World Music
Jazz
Harmony and Counterpoint I
Foundations of Theater Practice
Theater and Cultural Diversity in
the U.S.
Traditions in American Concert
Dance: Gender and Autobiogra-
phy [SP.591J]

44 
Chapter III

44 Chapter III



Category 4: Cultural and Social
Studies
Subjects in this category study human
societies by examining forms of social,
cultural, economic, political, and religious
organization and behavior.

3.986 The Human Past: Introduction to
Archaeology

9.00 Introduction to Psychology
11.020 Poverty, Public Policy, and

Controversy
14.63 Labor in Industrial Society
14.72 Capitalism and Its Critics
17.20 Introduction to the American

Political Process
17.32 Environmental Politics and

Policy
17.40 American Foreign Policy: Past,

Present, Future
17.53 Democratization in Asia, Africa,

and Latin America
1 7.55J Introduction to Latin American

Studies [21A.224J, 21F.084J]
17.57J Soviet Politics and Society,

1917-1991 [21 H.467J]
21A.100 Introduction to Anthropology
21A.109 Understanding Culture
21A.230J The Contemporary American

Family [SP.456J]
21H.150J Introduction to Asian American

Studies: Literature, Culture, and
Historical Experience [21 F.043J]

21 L.015 Introduction to Media Studies
SP.401 Introduction to Women's

Studies

Category 5: Historical Studies
Subjects in this category study the develop-
ment of peoples, institutions, or countries
over time.

21A.220 The Conquest of America
21H.102 The Emergence of Modern

America, 1865 to the Present
21H.104J Riots, Strikes, and Conspiracies

in American History [11.01 5J]
21H.105 American Classics
21 H.301 The Ancient World: Greece
21 H.302 The Ancient World: Rome
21 H.416J Medieval Economic History in

Comparative Perspective
[14.70J]

21H.421 Introduction to Environmental
History

21 H.433 The Age of Reason: Europe in
thel8th and 19th Centuries

21 H.504 East Asia in the World, 1500-
2000 A.D.

21H.523 Emergence of the Modern
Japanese State, 1800-1945

21H.601 Islam, the Middle East, and the
West

21H.912 The World Since 1492
21W.746 Humanistic Perspectives on

Medicine: From Ancient Greece
to Modern America

STS.001 Technology in American History
STS.002 Toward the Scientific Revolution
STS.003 The Rise of Modern Science

Because recitation sections in HASS-D
subjects are restricted to 25 students per
section, enrollments in some HASS-D
subjects may be limited. Students who did
not get their first choice HASS-D in the
HASS-D Lottery are guaranteed a spot in the
subject the next time it is offered, but they
must contact the HASS office in order to
exercise this option. All other students enter
their preferences for HASS-D subjects into a
computerized lottery system prior to each
term in order to be assigned to subjects. For
details see the HASS Guide.

HUM-DISTRIBUTION REQUIREMENT
FOR STUDENTS WHO ENTERED MIT
BEFORE ACADEMIC YEAR 1988-89

Students who entered MIT prior to 1988-89
generally must fulfill the new HASS Distribu-
tion Requirement. They may use the old
HUM-D system to satisfy the distribution
requirement only if they successfully petition
to do so. (Students should bring the petition
to the HASS Office to be signed, after
obtaining their Faculty Advisor's signature.)
Since the HUM-D system has been phased
out, those subjects are not so designated in
this MIT Bulletin. Students who plan to
graduate under this requirement should
consult a 1990-91, or earlier, issue of the
MIT Bulletin or the HASS Guide. Any
questions concerning this can be addressed
to the HASS Office, Room 14N-408,
(617) 253-4441.

ELECTIVE SUBJECTS

The remainder of the eight-subject require-
ment, above and beyond Distribution and
Concentration, may be fulfilled by the
approved subjects in the humanities, arts,
and social sciences. These elective subjects
may be chosen from among most under-
graduate subjects offered in the School of
Humanities, Arts, and Social Sciences, a
substantial number of subjects in the School
of Architecture and Planning, and a smaller
number from the other Schools. (Please
note, however, that subjects in the Sloan
School of Management cannot be used to
satisfy the HASS Requirement unless the
subject description specifically indicates it
may be used for this purpose.) Subjects
which may be used to fulfill the HASS
Requirement without petition are designated
as HASS subjects in Chapter VIII.

Appropriate subjects taken by cross-
registration at Harvard University or Wellesley
College may also count toward the require-
ment; however, in most cases a petition
must be submitted. Graduate subjects
(designated as G subjects in Chapter VIII)
may be used to satisfy the requirement only
by petition, which must include the
instructor's signature.

Further information on elective subjects may
be found in the Guide to the Humanities,
Arts, and Social Sciences, available in the
Humanities, Arts, and Social Sciences Office,
Room 14N-408, or on the web at
http://web.mit.edu/hass/www/guide.html.
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Restricted Electives in
Science and Technology
(REST) Requirement

Through Restricted Electives in Science and
Technology (REST) Requirement subjects,
the student can broaden and deepen the
educational foundation in basic science
begun in the first-year program and further
the understanding of scientific inquiry. These
subjects are designed to give each student
the opportunity to proceed further in areas
already studied, or to explore other areas of
potential interest.

The available REST subjects vary in ap-
proach and emphasis. Some give a system-
atic introduction to the fundamental
concepts and principles of a field; others
illustrate through examples some of the
attitudes, concerns, and methods that
characterize professional work in the field. In
general, REST subjects are not too special-
ized, too advanced, or devoted chiefly to
instruction in a particular skill. Students
typically take REST subjects in the second
year, although-with the proper prerequi-
sites-they may begin taking them in the first
year.

Students meet the REST Requirement by
taking two subjects from the list below. Of
the subjects used to fulfill the requirement,
the student can take no more than one in his
or her department. However, subjects
designated with a J that are offered jointly by
faculty members in the student's department
do not fall under the departmental limitation.

In many cases, subjects required by a
Departmental Program for the S.B. degree
are also on the lists of REST and Laboratory
Requirement subjects. Thus, students who
follow a particular Departmental Program
may simultaneously satisfy some part of
these requirements.

Refer to the section Subject Credits and
Designations in Chapter V for an explanation
of Credit hours (units) assigned to each
subject.

Laboratory Requirement

REST REQUIREMENT SUBJECTS

1.00 Introduction to Computers and
Engineering Problem Solving

1 .01 8J Fundamentals of Ecology [7.30J]
1.034 Introduction to Engineering Geology
1.050 Solid Mechanics
2.001 Mechanics and Materials I
2.003 Modeling Dynamics and Control
2.005 Thermal-Fluids Engineering I
3.00 Thermodynamics of Materials
3.10 Chemical Physics of Materials
3.13 Structure of Materials
4.42J Fundamentals of Energy in Buildings

4.440
5.07
5.12
5.60
5.61
6.001

6.002
6.041
6.071
7.03
7.05
8.03
8.04
8.20
8.282

8.286
9.01
10.301
12.001
12.002

12.003

12.004
12.102
12.400
13.00

14.30

16.010
18.03
18.034
18.05

18.06
18.700
22.02

(1.044J, 2.45J]
Basic Structural Theory
Biological Chemistry I
Organic Chemistry I
Thermodynamics and Kinetics
Physical Chemistry
Structure and Interpretation of
Computer Programs
Circuits and Electronics
Probabilistic Systems Analysis
Introduction to Electronics
Genetics
General Biochemistry
Physics Ill
Quantum Physics I
Introduction to Special Relativity
Introduction to Astrophysics and
Astronomy
The Early Universe
Neuroscience and Behavior
Fluid Mechanics
Introduction to Geology
Physics and Chemistry of the Solid
Earth
Physics of the Atmosphere and
Ocean
Introduction to Planetary Science
Environmental Earth Science
The Solar System
Introduction to Ocean Science and
Technology
Introduction to Statistical Method in
Economics
Unified Engineering I
Differential Equations
Differential Equations
Introduction to Probability and
Statistics
Linear Algebra
Linear Algebra
Introduction to Applied Nuclear
Physics
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The Laboratory Requirement (one subject of
12 units or two subjects of 6 units) is met by
enrolling in subjects designed for this
purpose, and normally is fulfilled in the first
two years. The available subjects are listed
below.

A typical laboratory subject offers the
student an opportunity to set up and carry
out experiments dealing with phenomena of
the natural world. Under faculty supervision,
the student plays a substantial role in
planning the design of the experiment,
selecting the measurement technique, and
determining the procedure to be used for
validation of the data.

Hypotheses are formulated and then tested
by comparing them with the results of the
experiments. The student then compares
and discusses the experimental results in
terms of the current state of knowledge and
prepares progress reports and final reports
of the work.

The laboratory subjects call for a major
commitment of the student's attention to
one or a few experimental problems and
emphasize as much as possible work of
project type rather than routine experimental
exercises. The subjects are desigrned to
stimulate the student's resourcefulness and
ideas.

The Laboratory Requirement is not intended
primarily to teach specific techniques for
later experimental work, provide broad
coverage of a particular field, or complement
a specific subject. The laboratory subjects
are planned to give each student, at an early
stage of his or her educational experience at
MIT, an opportunity to work on one or a few
experimental problems, exercising the same
type of initiative and resourcefulness as a
professional would in similar circumstances.

LABORATORY REQUIREMENT
SUBJECTS

1.103 Civil Engineering Materials
Laboratory (1 -2-3)

1.105 Solid Mechanics Laboratory (0-3-3)
1.106 Environmental Fluid Transport

Processes and Hydrology
Laboratory (0-4-2)

1.107 Environmental Chemistry and
Biology Laboratory (0-4-2)

2.008 Design and Manufacturing 11 (3-5-4)
[gives six units of laboratory credit]

2.671 Measurement and Instrumentation
(2-3-7) [gives six units of laboratory
credit]
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Physical Education
Requirement

2.672 Project Laboratory (1 -3-2)
3.081 Materials Laboratory (2-6-7) [gives

12 units of laboratory credit]
4.411 Building Technology Laboratory

(2-4-6)
5.310 Laboratory Chemistry (2-8-2)
5.311 Introductory Chemical

Experimentation (2-8-2)
6.101 Introductory Analog Electronics

Laboratory (2-9-1)
6.111 Introductory Digital Systems

Laboratory (3-7-2)
6.115 Microcomputer Project Laboratory

(3-6-3)
6.121J Bioelectronics Project Laboratory

(2-8-2) [HST.575J]
6.151 Semiconductor Devices Project

Laboratory (0-12-0)
6.161 Modern Optics Project Laboratory

(2-8-2)
6.163 Strobe Project Laboratory (2-8-2)
6.182 Psychoacoustics Project

Laboratory (3-6-3)
7.02 Introduction to Experimental

Biology (2-8-5) [gives 12 units of
laboratory credit]

8.13 Experimental Physics 1 (0-6-12)
[gives 12 units of laboratory credit]

8.14 Experimental Physics 11 (0-6-12)
[gives 12 units of laboratory credit]

9.02 Brain Laboratory (1 -5-6)
9.50 Research in Brain and Cognitive

Sciences (2-8-2)
9.63 Laboratory in Cognitive Science

(3-6-3)
10.467 Polymer Science Laboratory

(1-7-4)
11.188 Urban Planning and Social Science

Laboratory (3-6-3)
12.115 Field Geology 11 (0-18-0) [gives 12

units of laboratory credit]
12.119 Analytical Techniques for Studying

Environmental and Geologic
Samples (2-6-4)

12.307 Weather and Climate Laboratory
(1-4-7)

12.41 OJ Observational Techniques of
Optical Astronomy (2-4-6) [8.287J]

13.017 Design of Ocean Systems 1(2-4-6)
[gives six units of laboratory credit]

13.018 Design of Ocean Systems 11 (2-4-6)
[gives six units of laboratory credit]

14.33 Economic Research and
Communication (3-4-5)

15.301 Managerial Psychology Laboratory
(2-3-7)

16.622 Experimental Projects II (1 -7-4)
17.871 Political Science Laboratory (3-5-4)
22.09 Principles of Nuclear Radiation

Measurement and Protection
(2-6-4)

MAS.450 Holographic Imaging (3-5-4)
STS.023JHistoric Experimentation (2-6-4)

To satisfy the Physical Education Require-
ment undergraduates must take four
physical education classes or participate in
equivalent activities, and pass a swimming
test or complete a beginning swimming
class. In addition to taking classes, students
may earn physical education credit in the
following ways.

Varsity sports: Four points are awarded to
players in their major season of competition.

Advanced credit examinations: Two points
are awarded for each exam passed up to a
maximum of four points. Examinations are
offered in many different activities, including
a physical fitness test. Most exams involve a
written and practical portion and are
administered by appointment only. Students
are encouraged to take advanced credit
exams prior to their sophmore year.

ROTC Programs (Air Force, Army, Navy):
Two points are awarded per year of ROTC
participation up to a maximum of four units.

New undergraduates are strongly encour-
aged to complete the swim test during
Orientation or register for a swim class
during first quarter.

The physical education program is designed
to enable students to engage in physical
activity while involved in rigorous academic
study. Major emphasis is placed on the
development of skills that can be used for
fitness throughout one's life.

Physical education classes are offered in two
six-week quarters during the fall semester
and during the spring semester. A fifth
"quarter" is offered during the January
Independent Activities Period. Two points
are awarded for each class per quarter.
Students who enter as freshmen are
required to complete eight points (four
classes). They are urged to complete four
points (two classes) as freshmen. Transfer
students need to complete four points (two
classes), as well as the swimming require-
ment. A student may repeat a class at any
level and receive credit for the class.

Instruction is offered in both individual and
team sports. Students receive a strong
background in the fundamentals of the sport
selected. Intermediate and advanced level
classes in some sports are also available.
Information on classes, including descrip-
tions of current offerings, is available on the
web at http://web.mit.edu/athletics/www/
physed.html.

Physical education registration is open to all
students through a web-based lottery
system located on http://web.mit.edu/
athletics/www/physed.html. (Contact the
Physical Education Office for special
instructions to register for scuba classes.)
Information on registration can be obtained
through WebSIS at http://student.mit.edu/.
Lottery dates are posted in the Institute
Calendar.

Physical education classes offered last year
included:
Aerobics Physical Fitness
Aikido Pistol
Aquatics Ropes Adventure
Archery Rugby
Badminton Sailing
Baseball Sculling
Basketball Self Defense (women)
Boxing Skating
Dance Skiing
Fencing Soccer (indoor)
Field Hockey (indoor) Squash
Figure Skating Table Tennis
Frisbee Tae Kwon Do
Golf Tennis
Gymnastics Volleyball
Hockey Weight Training
Judo Yoga
Lacrosse

Students must supply their own uniforms
appropriate for activity classes. Please
consult with the instructor for guidelines in
selecting appropriate attire. Most classes
supply all necessary equipment. Students
must supply skates and sticks for ice hockey
classes, and rackets for tennis classes.

All faculty, staff, employees, and alumni who
use athletics facilities for physical education,
intramurals, intercollegiate sports, club
programs, or any form of general recreation
are required to purchase an athletics
membership. Purchase of the membership
allows the user to gain access to all athletics
facilities with an MIT ID card.

Undergraduate and graduate students may
use their MIT ID card to gain entrance to all
athletics facilities at no additional charge.

For further information contact the Physical
Education Office, Room W32-125, telephone
(617) 253-4291.
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ideperiueit Activities Period (IAP) is a four
week period in January when faculty
members and students are freed from the
rigors of regularly scheduled classes for
flexible teaching and learning and for
independent study and research. IAP is part
of the academic program of the Institute-
the "1" month in MIT's "4-1-4" academic
calendar. Students are encouraged to
explore the educational resources of the
Institute by taking specially designed
subjects, arranging individual projects with
faculty members, or organizing and partici-
pating in IAP activities. They may also
pursue interests independently either on or
off campus.

Departmental programs may require
students to complete a subject (of no more
than 12 units) during one lAP.

ACTIVITIES

More than 600 activities are offered each
year on a wide range of topics, both
academic and nonacademic. In addition,
"special topic" subjects exist in most
departments for which students can arrange
credit for individual work.

Many lAP activities, both credit and non-
credit, are organized each fall. They are
advertised, beginning in October, on the
web site at http://web.mit.edu/iap/ and in
the lAP Guide published in early December.

ORGANIZING ACTIVITIES

Nonacademic activities may be organized or
attended by anyone at the Institute, including
faculty, students, and employees. Students
find organizing IAP activities a rewarding
challenge. For many, it is their first opportu-
nity to develop and teach a program from
their own ideas. In doing so, they acquire
organizational and leadership skills that
prove invaluable to their careers.

Tips on organizing an IAP activity are
available on the web at http://web.mit.edu/
lap/ or in the lAP Office, Room 7-104. Funds
are available from the Institute and individual
departments and organizations to help
defray expenses.

TUITION, ROOM, AND BOARD

Full-time students in either the first or
second semester paying full tuition do not
have to pay additional tuition or room fees to
the Institute during IAP. The meal plan spans
the entire academic year and includes IAP.

ACADEMIC CREDIT AND GRADES

Students should follow directions published
on MIT's web site at http://web.mit.edu/iap/
and in the lAP Guide regarding registration
for subjects. In addition to the organized
subjects, students may make arrangements
to earn credit for independent work under
faculty supervision. The total credits a
student can earn during IAP is limited to 12
credit hours. Credits received by freshmen
during IAP are not counted toward their
credit limits for the spring or fall term.

All subjects giving credit during IAP are to be
graded following the grading system
approved for that subject number. A subject
can be graded P/D/F during IAP only if it has
been approved with P/D/F grading. Similarly,
the number of units awarded must be as
specified for that subject. Faculty sometimes
offer newly organized credit activities under
special problem subject numbers for which
credits are "to be arranged."

In order for students to receive credit for
work done in IAP, grades must be submitted
to the Registrar's Office by the deadline at
the end of IAP given in the academic
calendar. If a grade is received after Add
Date of the succeeding term and the student
did not register in the subject during IAP, the
student must petition in order to receive
credit. IAP credit will not be given if the
grade is received after the end of the
succeeding spring term.

Students may view their IAP grades on
WebSIS shortly after the start of the spring
semester. Students who do not receive
grades when expected should check
promptly with their supervisors or the
Registrar's Office to be sure the grades are
submitted and recorded.

VETERANS' BENEFITS

Full-time students receiving veterans'
benefits have been certified for the entire
academic year. Because the period between
the first day of winter vacation and the
beginning of the second term is more than a
calendar month, Veterans' Administration
(VA) regulations require that IAP be treated
as a separate term, much the same as
Summer Session. To ensure uninterrupted
benefits for lAP, students must notify the
Student Services Center, Room 11-120,
(617) 258-5775, by December 1, of their
intent to attend IAP full time. Students must
receive credit, that is, a letter or P/D/F
grade, to be entitled to VA benefits. Anyone
who receives VA benefits for IAP but fails to
earn six credit units will have to return the
money. Veterans should make sure their
instructors turn in their grade sheets to the
Registrar's Office at the end of IAP.

SPECIAL STUDENTS

Applications for special student status solely
for IAP will not be accepted. Special
students admitted to the fall or spring term
do not automatically have IAP privileges.
Those admitted by the Director of Admis-
sions must consult the Admissions Office
concerning their status during IAP. Former
students readmitted as special students by
the Committee on Academic Performance
(CAP) or the Counseling and Support
Services (CSS) section of the Office of the
Dean for Undergraduate Education must
consult the appropriate office for permission
to participate in IAP. If the special student
has paid full tuition during the first term or is
admitted to do so in the second, there will
not be an additional tuition charge for IAP. If
the student has not been paying full tuition,
he or she will be charged either the minimum
special student fee or the amount necessary
to bring tuition for the term up to full tuition.

Special students wanting credit for IAP work
should consult the Registrar's Office,
Room 5-119, (617) 258-6409, if they were
admitted by CAP or CSS, or the Admissions
Office if they were admitted by the Director
of Admissions.

WELLESLEY CROSS-REGISTRATION

The Institute's regular cross-registration with
Wellesley College remains in effect during
IAP. MIT students are encouraged to take
advantage of their flexible schedules during
IAP to participate in Wellesley's Winter
session.
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Air Force ROTC

Military training has existed at MIT ever since
the Institute opened its doors in 1865. More
than 12,000 officers have been commis-
sioned from MIT, of whom more than 150
have reached the rank of general or admiral.
Students who are United States citizens or
who have applied for citizenship, are of good
moral character, and are medically qualified
for military service, may participate in the
programs. Non-citizens who fulfill naturaliza-
tion requirements for citizenship prior to
graduation may enroll and participate in the
four-year nonscholarship programs.

All three programs have the following
characteristics in common:

" Application is voluntary.

* Admission is selective.

" All admit men and women.

* Federal law and Department of Defense
regulations presently exclude from the
Armed Forces people who engage in
homosexual conduct. (ROTC academic
classes, however, are open to all students
regardless of their sexual orientation.) The
discrepancy between this policy and MIT's
Nondiscrimination Policy (see title page) is
currently under review by MIT.

* Most students enter the program at the
beginning of their freshman year. However,
entry up to the beginning of the junior year is
available through special programs.

* Students must complete the ROTC
program, including summer training, and
earn their bachelor's degree in order to be
eligible for a commission.

a Nonscholarship students may compete for
full-tuition scholarships which range from
one to three years for the Navy and Air Force
and two to three years for the Army.

* Enrollment as a scholarship recipient
beyond the freshman year generally creates
an obligation of four years of active service in
the Army, Navy, or Air Force, or in some
cases, for alternative service involving
reserve duty.

* Enrollment as a nonscholarship freshman
or sophomore does not involve a military
service obligation.

Aerospace Studies (AS), Military Science
(MS), and Naval Science (NS) subjects are
not included in a student's grade point
average, and the credits do not count
toward the degree. These subjects can be
applied toward the Physical Education
Requirement. In some cases, the ROTC
programs may include departmentally
approved subjects that provide academic
credit.

Participants must agree by contract to
maintain acceptable levels of aptitude,
academic performance, and physical fitness.
ROTC academic performance requirements
may exceed Institute standards. Breach or
willful evasion of the contract could lead to a
period of enlisted service or to repayment of
scholarship funds.

Specific information concerning benefits,
ROTC training programs, career opportuni-
ties, and contractual obligations can be
obtained from the program offices listed in
this section.

The Air Force ROTC program provides
students the opportunity to become
commissioned officers in the Air Force while
completing their undergraduate or graduate
degree. It is designed to develop the
leadership and management skills essential
for an Air Force officer while preparing the
student for assignment in a career field
related to his or her academic specialty. The
Office of Aerospace Studies offers two
programs-one of four years and one of two
years-for students to qualify for commis-
sions.

FOUR-YEAR PROGRAM

The four-year program consists of classroom
and leadership laboratory work during the
four years of academic study and one
summer training period of four weeks
between the second and third years at an
United States Air Force Base. Students with
three academic years remaining may enroll in
the four-year program by combining the first
two years.

The first two years of the four-year program
are known as the General Military Course
(GMC). Upon completion of the GMC and
summer field training, students may compete
for entry into the Professional Officer Course
(POC). Selection into the POC is based on
academic aptitude and performance,
successful completion of the GMC and field
training, and recommendation of the
Professor of Aerospace Studies. All cadets in
the POC receive a $200 nontaxable
allowance each month.

TWO-YEAR PROGRAM

The two-year program is for those students
who do not complete the first two years of
the four-year Air Force ROTC program. Such
students may apply if they have two years
remaining in their academic program at MIT.
In lieu of completing the GMC, these
students receive five weeks of field training
at an Air Force base during the summer
preceding their entry into Air Force ROTC.
They receive the same benefits and com-
plete the same academic program required
of POC members in the four-year program.
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Army ROTC

SCHOLARSHIPS

Air Force ROTC scholarships are available
on a competitive basis to qualified applicants
in selected academic majors. Scholarships
are available that can pay up to full tuition.
Scholarships also provide an allowance for
textbooks, a $200 nontaxable allowance
each month during the academic year, and
pay most required fees. One-, two-, and
three-year scholarships for college students
are offered on a competitive basis subject to
availability of funds in addition to the four-
year scholarships offered to high school
seniors.

PROGRAM OF INSTRUCTION

The Aerospace Studies curriculum empha-
sizes the history, organization, and mission
of the Air Force, including its role in national
defense strategy and American society.
Academic classes and leadership laboratory
activities provide training and practical
experience in developing leadership and
managerial skills.

ELIGIBILITY REQUIREMENTS

To be eligible for the Air Force ROTC
scholarship program and the POC, students
must be citizens of the United States;
physically qualified in accordance with
existing Air Force regulations; and enrolled at
MIT, Harvard, Tufts, or Wellesley as full-time
students.

APPLICATION PROCEDURE

Interested students can sign up for the
AFROTC program by visiting the Office of
Aerospace Studies, Room W59-114, MIT,
Cambridge, MA 02139-4309, or by calling
(617) 253-3755.

All students at MIT, Harvard, Tufts, and
Wellesley College are eligible to enroll in
Army Reserve Officer Training Corps classes
at MIT. Eligibility requirements for the
program, which leads to a commission as a
Second Lieutenant in the Regular Army,
Army Reserve, or Army National Guard, are
listed below. Freshmen and sophomores
normally enroll in the standard four-year
program, while graduate students and
selected undergraduates with two or more
academic years remaining may apply for the
Army ROTC two-year program. Successful
completion of both academic and summer
training requirements qualifies the student for
commission upon graduation.

Although the normal pattern is for the
student to progress through the military
science programs sequentially, students
may, on a case-by-case basis, be granted
credit for military work experience or studies
completed abroad under the auspices of the
university.

Students completing the ROTC program will
receive commissions upon graduation and
go on to serve as active or reserve duty
officers. The service obligation depends
upon the commissioning program, scholar-
ship status, and the needs of the service.
Commissions are offered in all of the Army's
basic branches with actual branch assign-
ment determined by the needs of the Army,
the desires of the student, and the academic
background and experience of the student.
There is an opportunity, primarily for
students going on to law or medical school,
to defer the service obligation until comple-
tion of their studies.

Enrollment for freshmen or sophomore
students is voluntary and does not obligate
the student to any type of active or reserve
duty commitment. However, since a monthly
stipend is paid to every junior and senior in
the program, participation is acknowledged
by way of a contract and subsequent service
obligation.

The summer training requirement for
students in the four-year program is limited
to the five-week ROTC Advanced Camp,
completed between the junior and senior
years. In addition to travel expenses,
students at the Advanced Camp will receive
a stipend of approximately $750.

Two, three, and four-year scholarships are
available each year, and are awarded on
campus. In general, the scholarships pay
$20,000 per year towards tuition and fees, a
flat rate of $450 for books and supplies, plus
a stipend of $200 per month.

In addition to the requirements outlined
above, Army Airborne, Air Assault, Northern
Warfare, and other military schooling and
training programs are available on a
voluntary basis to qualified students. Full
details on all these programs are available
from the Army ROTC program.

PROGRAM OF INSTRUCTION

The Army ROTC program of instruction is
designed to enhance a student's college
education by providing unique leadership
and management training along with
practical experience. The program has three
equally important aspects. The first consists
of professional military subjects taught by the
Department of Military Science and aca-
demic subjects taught by the Institute which
receive academic credit. Military science
subjects are described in the section ROTC
in Chapter VIII.

The second consists of a physical fitness
regimen which establishes minimum
standards which every cadet must reach
prior to attending the Advanced Camp.
These required standards are for specific
events; push ups, sit ups, and two mile run.
(Participation in at least two years of the
ROTC program satisfies one-half of the
Institute's Physical Education Requirement.)

The third aspect consists of hands-on,
performance oriented training conducted
during weekly leadership laboratories, one
weekend of field training exercise each
semester and a five week summer Advanced
Camp in Seattle, WA. The purpose of this
integrated approach to Army ROTC is to
develop officers skilled not only in the
pragmatics of military science, but in related
human and social skills as well.
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Naval ROTC

ELIGIBILITY CRITERIA

The traditional four year Army ROTC
Program offered at MIT is divided into two
parts: the basic course and the advanced
course. The basic course is usually taken
during the first two years of college. Any
student attending MIT full-time may partici-
pate in the basic course. The advanced
course is taken during the final two years of
college. Students who have completed the
basic course or have been granted credit for
equivalent study, and who have demon-
strated the potential to become Army
officers, and who are otherwise eligible, are
offered the opportunity to contract into the
advanced course.

APPLICATION PROCEDURE

Application for the four-year program
normally begins by enrollment in MS 101
Introduction to ROTC and the Army.
Students enroll in this course during the
regular registration period at MIT. Students
interested in the two-year program should
apply through the Army ROTC program.
Further details may be obtained from
Building W59, MIT, Cambridge, MA 02139-
4307, (617) 253-4471. The director of the
program is Lieutenant Colonel Brian L.
Baker, Corps of Engineers, Visiting Professor
of Military Science.

The purpose of the Naval ROTC program is
to provide instruction and training in naval
science subjects which, when coupled with
a bachelor's degree, qualify selected
students for commissions in the US Navy.
Primary officer program options available
include aviation, submarines, surface
warfare, and the Marine Corps.

The Naval ROTC unit at MIT offers two
officer development programs, the scholar-
ship program and the college program. The
Scholarship Program provides full tuition,
certain fees, use of books and uniforms, and
$250 per month for two, three, or four years.
All scholarship students incur an active duty
obligation of four or more years. Students in
the College Program for two, three, or four
years receive Naval Science books and all
uniforms in addition to $250 per month
during the last two academic years.
Students in this program must complete one
summer cruise after their junior year and
incur a three-year active duty obligation.
Each year many of the top College Program
students receive scholarships for their
remaining years in school.

Harvard and Tufts students are eligible for
both the Scholarship and College Programs.

Upon completion of the program and receipt
of a baccalaureate degree, graduates are
commissioned as Ensigns or Second
Lieutenants in the Navy or Marine Corps
Reserve. Newly commissioned officers
report directly to active duty within one year
of commissioning (generally within a few
months). Upon completion of the active duty
obligation, the officer may be released to
inactive duty, but must remain in the
reserves for a total of eight years from the
date of original commissioning.

PROGRAM OF INSTRUCTION

The NROTC program of instruction encom-
passes the science of nautical matters and
principles of leadership and management, all
vital to being a naval officer. The program
has three interacting and equally important
aspects. The first aspect consists of the
professional academic subjects taught by
the Department of Naval Science, and the
second aspect consists of the academic
subjects taught by the Institute. In addition
to recommended coursework, one year of
calculus, physics, English, and one term of
American Military History or National Security
Policy, and computer science are required.
The third aspect consists of the professional
training gained from leadership laboratories
(two hours a week throughout the school
year), tours conducted to local naval
facilities, cruises aboard ship, and practical
navigation and piloting practice conducted
aboard training craft.

Between academic years, midshipmen
attend a month of summer training aboard
ship and at shore bases to become familiar
with Navy and Marine Corps procedures.
One two-hour or three-hour Naval Science
subject is required each semester. Several of
these are presented in conjunction with MIT
professors and carry academic credit.

ELIGIBILITY REQUIREMENTS

To be eligible for the four-year Naval ROTC
program, an entering student must be a
citizen of the United States; at least 17 years
of age; and physically qualified.

APPLICATION PROCEDURE

Further inquiries should be addressed to the
Commanding Officer, NROTC and Naval
Administrative Unit, Room W59-1 10, MIT,
Cambridge, MA 02139-4307, at any US
Navy Recruiting Station, or view the web site
at http://navyrotc.mit.edu/.
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Year or Term Away Programs

There are a number of opportunities for MIT
undergraduates to study at other universi-
ties, including both programs for a term or
year away as well as cross-registration
programs with local universities. Students
who spend a term or a year studying abroad
or at another US university find that in
addition to the intellectual benefit, they are
enriched by day-to-day exposure to different
cultural and social experiences. Through the
cross-registration programs students can
take subjects not offered at MIT or explore
institutions emphasizing other curricula while
continuing their studies at MIT.

CAMBRIDGE-MIT INSTITUTE
STUDENT EXCHANGE

The Cambridge-MIT Institute (CMI) is an
alliance between two of the world's leading
universities-MIT and the University of
Cambridge in England. In 2001-2002 an
undergraduate student exchange program
between MIT and Cambridge celebrates its
first full year, involving roughly 30 students
from each university. Students from seven
MIT departments are spending their junior
year studying and living as members of the
Cambridge University community.

Founded in 1209, Cambridge University
consists of 31 self-governing colleges where
students eat, live, and study in a supportive
and personal educational environment and
are taught in very small groups in a form of
teaching called "supervisions." Lectures,
laboratories, and project work are organized
by the university. As well as teaching,
research is of major importance; since the
beginning of the twentieth century, more
than 60 members of the University of
Cambridge have won Nobel Prizes.

MIT students who study for a year at
Cambridge receive sufficient transfer credit
to permit normal progress toward their MIT
degree. For the academic year 2001-02,
participating Courses include Chemical
Engineering, Civil Engineering, Electrical
Engineering, Materials Science and Engi-
neering, Mathematics, Mechanical Engineer-
ing, and Physics.

Participation in the CMI exchange program
does not add appreciable cost to a student's
educational expenses. MIT students pay
tuition to MIT; they are billed at Cambridge
for the costs of board and housing only.

Interested students should discuss their
plans with their advisors as early as possible.
For further information, students should
contact Dean Peggy Enders,
(617) 253-3561, peggy@mit.edu, or their
department undergraduate officers.

DEPARTMENTAL EXCHANGE
PROGRAMS

Undergraduates in two departments may
participate in foreign study programs
developed by the departments. The
Department of Aeronautics and Astronautics
offers study at several European schools,
while the Department of Architecture has an
exchange program with Delft University of
Technology in the Netherlands. For more
information see the descriptions of these
undergraduate programs in Chapter VII.

STUDY ABROAD

MIT students may also apply directly to
foreign institutions for admissions or to a
study abroad program administered by
another US institution. Plans for study
abroad should be worked out by each
student with his or her faculty advisor and an
MIT study abroad advisor. Although it is
most common to study abroad during the
junior year, it is possible to study abroad in
the sophomore or junior year or during a
summer.

A student on an approved study abroad
program pays tuition to the outside institu-
tion rather than to MIT. Such a student is
officially registered as an Undergraduate on
Foreign Study. The cost of studying abroad
for a semester is often less than the cost of a
semester at MIT.

Numerous institutions offer programs abroad
taught in English. It is possible to study in a
foreign country without prior knowledge of
the host country's language. However, a
working command of the language can add
greatly to the overseas experience. Even a
student without prior skills can achieve some
proficiency in a foreign language by the
beginning of the junior year if he or she
begins study by spring term of freshman
year.

Students who successfully complete an
approved program of study abroad may
receive transfer credit toward their MIT
degree. By the end of the eleventh week
(drop date) of the semester in which they
return, students must submit complete
documentation for transfer credit to the
Registrar's Office ($40 late fee).
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Cross-Registration Programs

For further information, contact the Office of
Career Services and Preprofessional
Advising, Room 12-170, telephone
(617) 253-4733, or view the web site at
http://web.mit.edu/career/www/Abroad/
study.html.

INTERNSHIPS ABROAD

In addition to study abroad programs, MIT
students may gain international experience
as interns working in companies abroad,
either during a summer or after graduation
for up to a year. For more information, see
the description of the MIT International
Science and Technology Initiatives (MISTI) in
Chapter VI or on their web site at
http://web.mit.edu/MISTI/www/.

DOMESTIC YEAR AWAY

Students may choose to spend from one
semester to one year studying at another
academic institution within the US. A student
studying at another university pays tuition to
the outside institution rather than to MIT.
Such a student is officially registered as an
Undergraduate on Domestic Study Away.

To qualify for Domestic Year Away status, a
student must show that his or her proposed
program of study draws upon resources
available at the outside institution that are
not generally available at MIT, or at the
institutions with which MIT has cross-
registration privileges. In addition, a
student's planned program of study should
be consistent with his or her overall degree
program at MIT. Students must be accepted
by a school of established academic merit
and undertake a work load comparable to
that at MIT. Plans for domestic study away
should be worked out by each student with
his or her faculty advisor and an MIT study
abroad advisor,

Students may receive transfer credit for their
studies outside MIT. By the end of the
eleventh week (drop date) of the semester in
which they return, students must submit
complete documentation for transfer credit
to the Registrar's Office ($40 late fee).

For further information, contact the Office of
Career Services and Preprofessional
Advising, Room 12-170, telephone
(617) 253-4733, or view the web site at
http://web.mit.edu/career/www/Abroad/
study.html.

HARVARD UNIVERSITY

MIT undergraduates are permitted to take
subjects at Harvard University (except for
Harvard Business School) for degree credit
at no extra charge. In general, MIT students
take subjects at Harvard which are not
offered regularly at MIT. Cross-registration
is normally limited to upperclass students
who must be regularly enrolled at MIT and
paying full tuition for the term in question.
No more than half of a student's registration
(up to a maximum of 24 units) may be taken
at Harvard in any one term. Arrangements
are made through the Humanities, Arts, and
Social Sciences Office, Room 14N-408,
(617) 253-4441. In most cases, students
must submit a petition in order for such
subjects to count toward fulfillment of the
HASS Requirement. Letter grades earned in
Harvard subjects appear on the transcripts
of MIT undergraduates. Detailed information
about the Harvard cross-registration option
for undergraduates is available on the web
at http://web.mit.edu/hass/www/.

WELLESLEY COLLEGE

Under the Wellesley-MIT Exchange
Program, students may cross-register for
any courses at the other school, if they
present the necessary prerequisites.
Wellesley is a small, liberal arts college for
women located on a 500-acre woodland
campus 20 miles west of Boston.

Through the Wellesley Education Depart-
ment, MIT students may earn Massachu-
setts certification to teach at the elementary
or high school level. This certification is
recognized by many other states.

Wellesley operates free weekday bus
service between the two campuses. The
service is open to everyone with an MIT and
Wellesley identification card, but priority will
be given to cross-registered students. The
ride is about 50 minutes each way.

For upperclass students, letter grades will
be recorded for Wellesley subjects, unless
the student designates a Wellesley subject
as one of his or her two electives to be
graded P, D, or F. Grades for freshmen will
be converted to the MIT first year grading
system.

Students generally cannot substitute
Wellesley subjects for MIT Science Require-
ment subjects (Chemistry, Biology, Physics,
and Calculus) or Laboratory Requirement
subjects. They may take Wellesley subjects
to satisfy Restricted Electives in Science and
Technology (REST) Requirements, but need
the approval of the Committee on Curricula.

Wellesley subjects may be designated as
part of the Concentration for the Humanities,
Arts, and Social Sciences at the discretion of
the designated advisor in that field of
concentration. Students may use Wellesley
courses as unrestricted electives toward
fulfilling the Humanities, Arts, and Social
Sciences Requirement, but they must
petition to do so.

Wellesley subjects may be used to fulfill
departmental major and minor requirements
with the permission of a faculty advisor.

Students may take physical education
classes at Wellesley on a space-available
basis and may apply these classes toward
their MIT physical education requirements.
MIT students receive full library privileges at
the Wellesley College Library.

Complete details on registration procedures
and programs, as well as copies of the
Wellesley Bulletin and class schedules, are
available in the Student Services Center at
MIT in Room 11-120. The Exchange Office
at Wellesley is located in Room 339C, Green
Hall, (781) 283-2320 or MIT tie line 187-
2320.
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MASSACHUSETTS COLLEGE OF ART
AND THE SCHOOL OF THE MUSEUM
OF FINE ARTS

Massachusetts College of Art (MassArt), a
state college, and the School of the Museum
of Fine Arts (SMFA), a private school
affiliated with the Museum of Fine Arts
Boston and with Tufts University, are both
highly respected art schools in Boston. In
1998 a cross-registration program between
MIT and the two art schools was initiated.
MIT undergraduates may cross-register for
selected classes at MassArt and the SMFA,
and in turn, students from MassArt and
SMFA may cross-register for selected
classes at MIT.

Popular classes at these two art schools
include drawing, painting, printmaking,
jewelry and filmmaking, all studio classes
that are not offered for credit at MIT.
MassArt and SMFA students are offered
classes at MIT in the visual arts, anthropol-
ogy, foreign languages, history, literature,
music, theater, writing, and media studies.

Classes taken at MassArt and SMFA through
the cross-registration program are graded
P/D/F and may not be used to satisfy
Institute, departmental, or minor require-
ments. They may be used toward unre-
stricted elective credit. Only one subject may
be taken per term from either school.

Students must submit a completed cross-
registration form by the deadline set by the
MIT Registrar. The cross-registration form
and a list of classes offered are available in
the Student Services Center, Room 11-120,
in the Architecture Department Headquar-
ters, Room 7-337, and in the Visual Arts
Program office, Room N51-315, during the
preregistration and registration period. For
more information please call the Visual Arts
Program at (617) 253-5229. You may also
visit the SMFA web site at
http://www.smfa.edu/ and the MassArt web
site at http://www.massart.edu/.

SECONDARY SCHOOL PREPARATION PERSONAL CONFERENCES

The majority of undergraduate men and
women enter MIT as members of the
freshman class, directly following completion
of secondary school studies. Most good
public, parochial, and independent second-
ary schools in the United States and
equivalent schools in other countries provide
suitable preparation for the student who
takes full advantage of the opportunities that
such schools afford. The efforts of second-
ary schools to achieve regional accreditation
are encouraged by MIT.

MIT expects that its applicants will have
enrolled in a broad, rigorous program in high
school. The applicant should be able to read
with intelligence and sensitivity and to
express ideas clearly in spoken and written
form. In mathematics, emphasis should be
on mastery of fundamental principles,
operations, and definitions, and on prepara-
tion for the study of calculus. Work in the
sciences should stress basic concepts and
quantitative understanding, both in the
classroom and in the laboratory. It is strongly
recommended that biology, chemistry, and
physics be taken as preparation for the
freshman year science subjects at MIT.
Study of history and of a foreign language, in
depth, is also strongly encouraged.

Ideal preparation for MIT would include
English (four years), history and social
studies (two or more years), mathematics
(four years, including a strong preparation in
algebra, plane geometry, trigonometry, and
calculus), laboratory sciences (three or more
years, preferably including biology, chemis-
try, and physics), and a foreign language.
However, interested students whose high
school program does not match this
curriculum in every detail are also invited to
apply.

APPLICATION PROCEDURES

Applicants are encouraged to write for
information during their junior year. Candi-
dates in their last year of high school must
complete the application process by January
1 (recommended filing date December 15) of
the year of intended entrance. Early Action
(available to citizens and permanent
residents of the United States only) has a
November 1 deadline (recommended filing
date October 15). There is a $60 application
fee. MIT may limit enrollment in particular
fields of study to balance resources with
student interest.

MIT no longer requires a personal confer-
ence (interview) as part of the application
process. If applicants would like an interview,
they can have one with a designated
member of the MIT Educational Council near
the applicant's home.

Council members are MIT graduates who
have been selected for their ability to
represent MIT and for their interest in young
people.

Each applicant will be referred for a confer-
ence to a member of the council. This
conference must take place between May 1
of the junior year and December 15 of the
year prior to entrance.

CAMPUS TOURS

Prospective applicants and their families are
welcome at the Admissions Office Monday
through Friday between 9:15 am and 5 pm.
Students and parents are welcome for a
group session with a member of the staff
each weekday (except holidays) at 10 am
and 2 pm. Groups meet in the lobby of
Building 7. Student-guided tours of the
campus directly follow the group sessions.

PROJECT INTERPHASE

A seven-week academic and skills-honing
program, Project Interphase is designed to
enhance the preparedness of under-
represented minority students entering MIT in
the fall semester. The program has a dual
focus: academic readiness and general
educational and life skills. The program
involves calculus, physics, chemistry, writing,
and supporting academic activities, including
small-group learning and individual tutoring.
The students can earn transcript credit for
subjects taken in the program, sometimes
resulting in advanced placement in corre-
sponding subjects taken in the fall. Activities
include day trips to area cultural, recre-
ational, and business sites. Students
participate in a range of personal educational
development seminars and activities
designed to insure their smooth transition to
college life. The summer experience gives
them increased opportunity to prepare for
the rigors of a full subject load at MIT.

For more information, write to the Office of
Minority Education, MIT, Room 7-145, 77
Massachusetts Avenue, Cambridge, MA
02139-4307.
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ENTRANCE EXAMINATIONS

Occasionally, students wish to take a year
off between secondary school and college.
In such cases, it is recommended that the
student follow normal admissions proce-
dures, as if going directly on to college, and
then request deferment. If during the
deferred year students take post-secondary
school academic work approximating a full
course load, they must reapply as transfer
students rather than matriculate as deferred
freshmen.

ADVANCED PLACEMENT

MIT has always encouraged students to
move ahead academically according to their
capabilities. There are four procedures by
which students entering from secondary
schools may receive credit and/or place-
ment: the College Board Advanced Place-
ment Program; GCE/GCSE A-levels, the
International Baccalaureate and other foreign
exams; college transcript; and Advanced
Standing Examination at MIT.

Students who take college-level subjects
offered in their schools in cooperation with
the College Board Advanced Placement
Program should take the appropriate three-
hour examinations administered by the
board each year in May and instruct the
board to send the scores to MIT. Degree
credit for MIT subjects and, where appropri-
ate, advanced placement, is given on the
basis of a high achievement on the tests
(normally a score of four or five). High scores
on the humanities, arts, and social sciences
tests will enable students to receive credit (9
units) applicable to the unrestricted elective
requirements only. This credit does not
reduce the General Institute Requirements of
eight one-term subjects in the areas of
Humanities, Arts, and Social Sciences.

All candidates are required to take the
following tests: the SAT I or ACT and three
one-hour SAT Il-Subject Tests in Level IC or
Level IC Mathematics; Physics or Chemistry
or Biology E/M; Writing, Literature, or
History.

Test requirements vary for international
students. See the section on Entrance
Examinations for International Applicants
later in this chapter for more details.

These examinations are offered in the
principal cities of the United States and
abroad. The test dates, locations, and fees
for the SAT I and SAT Il-Subject Tests are
outlined in an Information Bulletin that may
be obtained from most guidance offices or
by writing directly to the College Board, Box
6200, Princeton, New Jersey 08541.
Information about the ACT may be obtained
by writing to American College Testing
Service, Box 414, Iowa City, Iowa 52243.

Candidates for admission in September
2002 must have completed the SAT I or ACT
and the three SAT Il-Subject Tests by the
December 2001 testing date. The SAT I or
ACT and three SAT Il-Subject Tests may be
taken on any scheduled test date. Note that
the closing dates for registration are usually
four to six weeks (five to seven weeks
outside the United States) before the test
date. Students should request that the
testing agency send all scores directly to MIT
(code 3514). A student taking physics or
chemistry in the junior year should probably
take the Science SAT Il-Subject Test in that
subject during the spring of that year.

Early action is available only to citizens and
permanent residents of the United States.

MIT requires a complete set of application
materials before considering a candidate for
admission. A student who takes all the
required tests by the November test date,
and files all of the application material no
later than November 1 (recommended filing
date October 15) of the senior year may
request the Committee on Admissions to
review the application by mid-December. At
that time the committee may offer admis-
sion, deny admission, or defer the decision.
Deferred applications are reconsidered
without prejudice in March. A student who
seeks early consideration in this way is free
to file applications at other colleges and, if
offered admission at MIT, is not required to
reply to the Institute before the candidates'
reply date in early May. Therefore, this is not
an early decision plan in the usual sense.

In some secondary schools, selected
students take college-level subjects at a
local college. Such students may submit an
official transcript from the college showing
subjects taken and grades earned in order to
receive MIT credit under the regular college
transfer procedures. Please consult the
leaflet, Advanced Placement and Degree
Credit at Entrance for September 2001.

Students may be notified about the credit
offered before registration. If notification has
not been received, verify credit before
registration with the Director of Advanced
Placement, Office of Admissions,
Room 3-108.
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International Undergraduate
Admissions

College Transfer Admissions

The MIT undergraduate student body
includes many citizens of other countries.
These students normally join the freshman
class after completing secondary school at
the highest level. Students are encouraged
to plan on completing the Higher School
Certificate, the General Certificate of
Education/General Certificate of Secondary
Education at the Advanced Level, the
Baccalaureate, the Maturite, or the Abitur,
even though decisions on admission to MIT
are made in March, prior to the time when
most exams are normally taken.

All citizens of foreign countries, except
foreign citizens attending secondary schools
in the United States, should begin the
application process as outlined below.

APPLICATION PROCEDURES

Students should write to the Office of
Admissions at least a year before they plan
to enter MIT for information about application
procedures. The Admissions Office sends
application materials in the fall of the year
prior to proposed entry. All documents must
be completed in English or accompanied by
attested translations of the original into
English. In order to receive consideration, the
final application must be completed and
returned by January 1 (recommended filing
date December 15), and the required tests
(including, if appropriate, the Test of English
as a Foreign Language, TOEFL) must be
taken on or by the December test date. All
students are urged to register for the tests at
least six to eight weeks in advance of the
testing date.

Inquiries received after November 15 will be
too late for the next fall term.

PERSONAL CONFERENCES

Personal conferences are no longer required
as part of the application. Applicants will
receive instructions about arranging a
personal conference with a local MIT
alumnus or alumna if they are interested in
having a personal conference.

FACILITY IN ENGLISH

Lectures, laboratory sessions, and written or
oral examinations at MIT are conducted in
English. All applicants must present evidence
of their ability to carry on their studies in
English.

ENTRANCE EXAMINATIONS FOR
INTERNATIONAL APPLICANTS

The College Board tests listed in the section
Entrance Examinations are the required
entrance examinations. If English is not the
applicant's native language, the following
group of tests may be substituted: the Test
of English as a Foreign Language (TOEFL)
and two SAT l-Subject Tests-physics,
chemistry, or biology-and either the Math
Level IC or Level liC, SAT l-Subject Tests.

TOEFL is administered by the Educational
Testing Service. Students wishing to take the
TOEFL must do so no later than the
December test date, although an earlier test
date is preferable. Applicants may write
directly to TOEFL, Box 6151, Princeton, New
Jersey 08541-6151, USA, for registration
material and information.

Students who have completed a minimum of
one year and a maximum of two and one-
half years with high standing at a recognized
college, university, engineering school, or
junior college may be considered for transfer
admission.

A transfer student's eligibility for admission
will be determined by the Committee on
Admissions after a review of his or her
record. MIT may not be able to accept
applications in a given year for those
departments whose enrollments exceed
educational resources. The Admissions
Office welcomes inquiry from all transfer
applicants.

A student contemplating transfer to MIT
should plan a program of studies to include
as many as possible of the mathematics,
physics, biology, chemistry, and humanities,
arts, and social sciences subjects as are
included in the typical first two years of MIT.

Only one transfer application per student per
year is accepted.

Transfer applicants will be asked to take the
tests described in this chapter's section on
entrance examinations for freshman
applicants if they have not already done so.
The SAT I is not required for transfer
applicants. Transfer applicants from foreign
countries are admitted only for September
entrance. Admitted and enrolling transfer
students are required to complete at least
three semesters at MIT in order to earn a
degree.

International transfer students should read
carefully the sections Entrance Examinations
and Entrance Examinations for International
Applicants in this chapter.

APPLICATION PROCEDURES

International citizens considering transfer to
the Institute should file a preliminary
application three months before the final
application deadline. These forms can be
obtained from the Admissions Office.

Applicants must submit the following
documents:

* A completed application for transfer
admission, indicating all subjects that will
have been completed at the time of transfer,
and a nonreturnable fee of $60. Final
applications should be submitted by March
15 for entry in September and by November
15 for entry in February.
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Special Student Admissions

9 A certified transcript of the college record
to date including a statement of good
standing. A certified statement covering
subjects subsequently taken should be sent
as soon as it is available.

* Catalogue pages describing all subjects
that will have been completed. Applicants
should have completed (or plan to complete
before entry) two terms of calculus, two
terms of physics, and one term each of
biology and chemistry.

o Three evaluation reports, including two
from faculty instructors and one from the
Dean of Students or the applicant's chief
faculty advisor.

o A report from the secondary school
attended. The report should be made on the
form provided with the final application and
should be sent directly from the secondary
school to the Admissions Office.

* Standardized test reports, as appropriate.

Applicants will be informed of decisions six
to eight weeks after the application dead-
lines. In some cases, action may be deferred
until final grades are available.

Students who wish to have transfer credit
posted to their MIT transcripts must
complete and submit their transfer credit
form to the Registrar's Office (with necessary
signatures) no later than the first few weeks
of their entering term. There will be a $35
late fee for forms which are not completed
by the end of the 11th week of that term.

APPLICATIONS FOR FINANCIAL AID

Financial aid application materials are
included with final application forms.

ADVANCED CREDIT

Students admitted by transfer may expect to
receive credit for subjects of study com-
pleted elsewhere (with a grade of C or
higher) that are substantially equivalent to
corresponding Institute subjects.

Applicants admitted with advanced standing
in architecture will be placed in the design
sequence in accordance with their perfor-
mance on their first problem.

The Institute can accept a limited number of
undergraduates who wish to undertake
special studies and who are not degree
candidates at MIT, but who have had at least
one year of study at another college or
university. The students enroll as special
students; they enjoy most of the privileges of
the regular student but are not eligible for
campus housing or financial assistance from
MIT. Students wishing to apply for special
student status should discuss eligibility with
a member of the Admissions staff.

Special student status is granted for one
term only, and a new application for this
status is required for any successive terms.
Admission as a special student does not
carry any implication for other applications.
Applicants must present academic creden-
tials of high quality or evidence of profes-
sional experience relevant to the proposed
program. Admission is subject to available
places in the classroom, laboratory, or
studio.

The Admissions Office will supply application
forms upon request. There is an application
fee of $60. The fee will cover two sequential
terms. A new application is required for each
subsequent term.

Deadlines for filing applications are August 1
for fall term, January 1 for spring term, and
May 1 for summer term. Deadlines for
international student applicants are July 1 for
fall term, December 1 for spring term, and
April 1 for summer term. International
students living abroad are not permitted to
apply for the summer term.

Undergraduate student costs for the
academic year 2001-2002 at MIT will be
about $37,460. This includes tuition, and an
estimate for the costs of room and board,
books, supplies, and personal expenses. An
allowance for travel is added to the student
costs. The allowance varies depending on
the student's home address. The cost of
books and supplies, clothes, laundry,
recreation, and other personal necessities
vary widely, depending upon interests,
tastes, and needs, but typically total about
$3,000. There are many kinds of dining and
housing arrangements at MIT and the range
of student expenses for room and board is
broad. Student Financial Services uses a
standard allowance of $7,500 for room and
board. Actual costs for 2001-2002 may be
more or less than the standard allowances
based on individual costs.

The following are the basic tuition and fees
at MIT for the academic year 2001-2002
(which are reviewed and likely to increase
each year):

Tuition $26,960

Hospital and Accident
Insurance Policy $768

Payment of the tuition fee entitles all regular
and special students to many health care
services at MIT Medical (Building E23) at no
charge.

The Extended MIT Hospital Insurance Plan
covers hospitalization due to accidents or
illness. The insurance is required for all
students, unless they can demonstrate that
they have comparable coverage through
another insurance program. Refer to the
section Medical Services in Chapter I for
additional details or visit MIT's web site at
http://web.mit.edu/medical/student/.

The tuition for all regular undergraduates in
the fall and spring terms is $13,480 per
term. Full tuition in either term of the current
year covers the January Independent
Activities Period (IAP). Tuition rates for the
Summer Session are published each year in
the Summer Session Catalogue available in
March.

All remaining questions concerning credits
must be settled within two weeks after the
opening of the academic year. In these
cases, the student should consult the Office
of Admissions.
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Hegular undergraduate students who have
permission to take only a few subjects are
initially charged full tuition. They may then
apply to have their tuition charged at the rate
of $425 per unit with the approval of the
Faculty Advisor. In such cases, there is a
minimum fee of $2,565 for subjects and a
minimum of $1,122 for the S.B. thesis. Upon
recommendation of a department, the Dean
of Students and Undergraduate Education,
in the case of an undergraduate student,
may set a special tuition rate in unusual
circumstances.

Special students are charged at the rate of
$425 per unit taken either for credit or not
for credit. This unit fee applies up to a
maximum of $13,480 per term and is subject
to the following minimum fees:

Members of the MIT Community
(Includes special students who are
employees of the Institute or who a
dependents of full-time employees
students.)

Other Special Students

Internship and cooperative program
by MIT provide industrial and resea
experience through a series of work
assignments interwoven with regula
the Institute. The tuition fee for eac[
following programs is $26,960.

Aeronautics and Astronautics,
Course XVI-B and Course XVI-C
Mechanical Engineering, Course Il-
Nuclear Engineering, Course XXII-A
Ocean Engineering, Course XIII-C
Electrical Science and Engineering
Electrical Engineering and Compute
or Computer Science and Engineerin
Course VI-A
Materials Science and Engineering,
Course Ill-B

In each case, the first $13,480 is du
date when the fall term tuition is no
due, and the additional $13,480 is
the date when the spring term tuitic
normally due. Upon recommendatic
department, a special tuition rate fo
cooperative program may be set in
unusual case. Light-load tuition adj
are not normally available to studen
are (or were) in cooperative and inte
programs.

$2,565
full-time

For Aeronautics and Astronautics, Course
XVI-B, students pay per unit tuition for eight
units of 16.66 during the regular term at the
plant.

A student withdrawing before the start of a
term is not charged any tuition for that term,
and any tuition payments previously made
for that term will be refunded. Students
withdrawing during the fall or spring term are
charged one-twelfth of the stated tuition for
the term for each week from the starting
date of the term, with a minimum two-week
charge. A student is financially obligated to
the Institute for the tuition appropriate to the
program approved by his or her Faculty
Advisor at the beginning of the term. Any
subsequent reduction in fees is based on the
date that cancellation of subject or with-
drawal from the Institute is effected. At that
time, any excess payments which the
student has made will be refunded.

e If the student receives financial aid through
or regular one of the Title IV federally based student

financial aid programs, and aid is reduced as
a consequence of the reduced tuition, the

$3,833 reduction in aid will be made in accordance
with current federal regulations. Contact
Student Financial Services for examples of

s offered refund calculations.
rch

r study at MISCELLANEOUS FEES
of the

The application fee for undergraduate
admission is $60.

The fee for late submission of pre-registra-
3 tion material is $40 ($75 if very late).

The fee for late filing of the degree applica-
or tion is $40 ($75 if very late-see Academic
r Science Calendar preceding Chapter I).

The fee for late initiation of the registration
process or very late registration is $100.
Miscellaneous fees are nonrefundable unless
levied in error.

e on the
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PAYMENT OF TUITION AND OTHER
CHARGES

Student Financial Services gathers, bills, and
collects student charges and provides a
student account statement of that activity.
These charges originate in the offices from
which the student receives Institute services.
The student account statement, mailed
monthly when activity has occurred on an
account, reflects charges (e.g., tuition, fees,
housing, library fees), payments (personal
funds, financial aid, tuition awards), addi-
tional amounts due, and payment deadlines.

When an individual registers as a student at
MIT, he or she agrees to pay all charges on
the student's account when due, and
acknowledges that the Institute may assess
late charges (or finance charges for the
Bursary Payment Plan accounts), suspend
registration, revoke Institute services,
withhold the degree if these charges are not
paid, and assess collection costs if the
unpaid account is placed with an outside
agency for collection.

Payment in full or a satisfactory arrangement
for payment is due prior to the beginning of
each term in August and January. If a
student anticipates that he or she may not
be able to pay the entire account by the
August or January deadline, the Bursary
Payment Plan option available from Student
Financial Services should be considered.

Participation in the Bursary Payment Plan
allows an installment payment arrangement
over four months each term (three months
during the summer). The interest rate is
currently 0.667 percent per month, or 8.0
percent annual percentage rate.

Outside loans, such as the MEFA Loan from
the Massachusetts Education Financing
Authority and the PLUS Loan from Sallie
Mae, are attractive options as well. Contact
the Student Services Center in
Room 11 -120, or call (617) 258-8600 for
brochures or applications.

If a student fails to make satisfactory
arrangements for payment and has amounts
outstanding after a payment due date, that
balance will be subject to late fees of 1.5
percent per month (or 18.0 percent annu-
ally). A $100 processing fee is charged if
registration holds for the next term resulting
from prior term obligations are not cleared at
least two weeks prior to Registration Day.
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Outstanding balances at the end of a term
may prevent registration or graduation.
Undergraduate students are subject to the
Financial Hold policy adopted by the
Committee on the Undergraduate Program
(CUP) and the Committee on Academic
Performance (CAP) in 1998. Students who
have not paid their outstanding student
account balance, made satisfactory
arrangements with Student Financial
Services to pay the balance, or completed a
financial aid application by the end of the
term will lose access to student services for
subsequent terms. Removal of services
includes the right to register for the term,
Athena access, MIT housing, dining, the MIT
Card, and library access. Students who have
not made efforts to resolve their financial
problems will not be allowed to register or
receive credit retroactively.

The staff of the Student Services Center is
available to answer questions or offer
assistance in resolving billing matters related
to the student account, funding alternatives,
payment options, long-term educational
loans, refunds and cash advances. Visit the
Student Services Center web site at
http://web.mit.edu/ssc/.

NON-PAYMENT OF TUITION AND
OTHER CHARGES

If a student has outstanding balances at the
end of the term, including Independent
Living Group charges, the student's
graduation or registration for the subsequent
term is placed on hold.

Students who have unanticipated financial
problems during a term should resolve these
using the resources of the Offices of Student
Financial Services and of Counseling and
Support Services, as well as outside sources
such as parents and relatives. The policy is
designed to allow students sufficient time to
resolve their financial difficulties. Students
owing fall term balances have six months,
from August to January, to clear their
accounts before a hold on registration is
imposed. Students owing spring term
balances have five months, from January
through May. This time frame should be
enough for students to deal with their
financial issues.

To resolve financial holds, students should
contact their student account and financial
aid counselors in the Student Services
Center, Room 11-120.

POLICY ON UNDERGRADUATE
FINANCIAL HOLDS

Undergraduates who have not paid their MIT
term bill will not be allowed to register for any
subsequent term, receive credit retroactively,
nor receive any student services, including
MIT housing, library, and computing
resources. To assure the timely payment of
bills and equitable treatment of students, as
well as to educate students about their rights
and responsibilities in meeting their financial
obligations to the Institute, the following
procedures have been approved by the
Committee on the Undergraduate Program
and the Committee on Academic Perfor-
mance.

NOTIFICATIONS TO
UNDERGRADUATES WITH UNPAID
BALANCES

After the fifth week of the term, Student
Financial Services will identify undergradu-
ates who have unpaid balances on their
student accounts for that term and who have
not made satisfactory arrangements for
payment of those balances. Student
Financial Services will notify these stu-
dents-both through the regular billing
process and with additional direct communi-
cations-informing them of the MIT policy
regarding registration holds for the subse-
quent term.

After the eleventh week of the term, Student
Financial Services will provide to Counseling
and Support Services a list of the under-
graduates identified as still carrying unpaid
balances. Student's academic advisors will
also be notified of their advisees' situation at
this time. Student Financial Services will
contact these students and again inform
them of the Institute's policy and, in
consultation with student advisors and the
counseling deans, will offer to assist
students in resolving their problems.

Only charges accruing before and during the
first ten weeks of a term will result in the hold
policies detailed below. For charges applied
to a student's bill after the tenth week of the
term, the application of the hold policy will
be deferred for one term.

REMOVAL OF SERVICES

An undergraduate who has not paid or
negotiated for settlement of his or her
Institute bill from the previous semester may
not register for the subsequent term and,
therefore may not partake of Institute
student services. To make this restriction
effective, the Institute will take the following
six actions when an undergraduate has not
made satisfactory payment arrangements
within two weeks after the end of the final
exam period in the spring term or the last
day of IAP for the fall term.

The right to live in MIT housing will be
revoked. Undergraduates currently living in
MIT housing will be expected to move out
immediately. Undergraduates not living in
MIT housing will not be allowed to move in.

The MIT Card will be deactivated, and
undergraduates will not be authorized to use
the services for which the card provides
access. These services include but are not
limited to the libraries, the dining system,
and Institute housing.

The Athena account will be deactivated.
Activation will not be allowed under any
circumstances unless the term bill is settled.

Undergraduates will be removed from the
student payroll and UROP systems.

Undergraduates will be removed from class
rosters.

Undergraduates who do not settle their prior
term balance or who have not made efforts
to resolve their financial problems will not be
allowed to register for the subsequent term
nor receive credit retroactively.

Students who face loss of services should
immediately contact their student account
and financial aid counselors at the Student
Services Center, Room 11 -120.

GRADUATE FINANCIAL HOLDS

Graduate students will not be allowed to
register for fall term if any of the following is
past due: student account, student loan, or
Institute housing charge. The student's
registration will also be held if the student
account indicates outstanding returned
checks. In such cases, the student must
contact his or her student account counselor
at the Student Services Center,
Room 11-120.
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ApplicationsGrants, Loans, and
Employment

Student Financial Services provides grants
and loans based on the financial need of the
individual student, as determined by analysis
of a statement of family financial condition.
This will be provided by means of the Free
Application for Federal Student Aid (FAFSA),
the CSS Profile form, and the MIT financial
aid application. A copy of the most recent
parental federal tax return may be required in
support of aid applications. A student
applying only for federal aid should complete
the Free Application for Federal Student Aid
and the MIT financial aid application.

MIT is fortunate in having received gifts from
many benefactors, alumni and alumnae, and
friends to help support the educational
needs of MIT students. Student Financial
Services reviews applications and makes
need-based awards to students from the
most suitable Institute grant and loan
resources.

Students are assigned work and/or loan
eligibility to meet the first incremental portion
of their need. Student loan funds allow the
student to pay part of the costs of his or her
education on long-term credit under
favorable financial terms. However, loan fund
capital is limited, and MIT student loans are
granted to meet systematically calculated
financial need only. Undergraduate loans are
provided from several sources, including the
Federal Perkins Loan Program, the Federal
Direct Stafford Loan Program, and the
Institute's own MIT Technology Loan Fund.

Specific jobs are not assigned; rather
students are expected to arrange employ-
ment most suitable to their own talents and
available time. The Student Employment
Office (SEO) maintains listings of positions to
assist students seeking part-time jobs during
the term or full-time summer jobs. Employ-
ment is usually available on campus in
residence halls, offices, libraries, and
laboratories. Listings for off campus
positions are also available. Students'
earnings from part-time work depend on
experience, and, of course, availability of time.

The SEO runs the Federal Community
Service Program. Aid eligible students work
in jobs that have a direct impact on the
Cambridge and Boston communities. Wages
are subsidized up to the student's work
study eligibility. For more information, visit
the SEO web site at http://web.mit.edu/seo/.

All students considering MIT are strongly
urged to explore all areas of financial
assistance, including government scholar-
ship and loan programs. A number of states
sponsor scholarship programs for residents,
and information concerning eligibility may
usually be obtained from secondary school
guidance counselors. ROTC programs at
MIT may also provide substantial scholarship
support. The William D. Ford Federal
Stafford Direct Loan Program for students
and the Federal Family Education Parent
Loan for Undergraduate Students (PLUS)
program are administered through Student
Financial Services.

ENTERING FRESHMEN

Students who wish to be considered for
financial aid should complete the form
included with the Application for Freshman
Admissions. In addition, the Free Application
for Federal Student Aid (FAFSA) and the
CSS Profile form should be completed for full
consideration of all MIT funds. An application
for admission is not prejudiced by an
application for aid; the two decisions are
entirely separate. Need criteria have no
bearing on admissions, and admissions
criteria have no part in determining qualifica-
tions for aid. There is no reason to be
deterred from applying to MIT for admission
and aid at the same time

INTERNATIONAL STUDENTS

MIT has small aounts of grant and loan funds
that are made available to international
undergraduate students who demonstrate
financial need. International students who
wish to be considered for financial aid should
complete and return the appropriate form
included with their admissions material by
the January date specified.

Because financial aid funds are limited,
students should seek aid from sources other
than MIT. International students should make
all arrangements for their financial obligations
to MIT for the entire stay in the United States
before leaving their countries.

TRANSFER STUDENTS

Transfer applicants who wish to be consid-
ered for financial aid should complete the
appropriate form included with the Applica-
tion for Admission with Advanced Standing.

UPPERCLASS STUDENTS

MIT awards are made on an annual basis,
and recipients are required to reapply each
year for continued assistance in the following
year. Award applications must be submitted
no later than Add Date of the term in which
aid is anticipated to avoid penalty.
Upperclass financial aid applications are
available for current aid recipients in
mid-December; upperclass students who
have not been receiving assistance may also
apply at this time by obtaining the new forms
from the Student Services Center. Part of the
application process requires a copy of the
most recent parental federal tax return, and
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all applicants are expected to apply for a
state grant where applicable, and for any
and all renewable grants received in prior
years.

A student's eligibility for MIT undergraduate
grant funds will end when the student
receives an initial degree, or after the
equivalent of eight terms, whichever occurs
first. Eligibility for Federal Pell Grants may
continue beyond the eighth term, under
some conditions, but ends with receipt of a
bachelor's degree.

Eligibility for undergraduate loans continues
through all undergraduate programs. A
student becomes eligible for the higher loan
maximums that pertain to graduate students
upon enrollment in a graduate program.
Additional information is available on the web
site at http://web.mit.edu/finaid/.
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GRADUATE EDUCATION
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Ior more than a century, MIT graduate
programs have provided ideal environments
for advanced study by faculty and students
working together to extend the boundaries
of knowledge. The Institute has traditionally
been a national leader in engineering
graduate education, and its doctoral
programs in mathematics and the physical
and life sciences have also attained national
prominence. In addition, top-ranked
graduate programs in economics; political
science; linguistics; science, technology, and
society; architecture; urban studies; and
management have broadened the spectrum
of graduate education.

The most important factor in the effective-
ness of graduate programs at MIT is the
quality of the faculty. MIT is proud of its
nationally and internationally recognized
faculty of scholars and academic leaders,
who are also effective teachers and research
collaborators.

The broad scope and high quality of its
graduate education have made MIT an
international leader. More than a third of its
graduate students come from foreign
nations. Significant efforts have been made,
with some success, to increase the numbers
of minority and women students attending
MIT's graduate programs. This representa-
tion of students from diverse backgrounds
contributes greatly to the richness of the MIT
community and to the excellence of its
graduate academic programs.

Graduate education at MIT places special
emphasis on the relevance of science and
technology to the complex problems of
society. Such problems frequently require an
interdisciplinary approach involving expertise
in several different departments.

Extensive resources for graduate study have
developed naturally at MIT from a long
tradition of emphasis on contributions to
new knowledge. The wealth and diversity of
teaching and research resources are
described in the departmental sections in
Chapter VII.

Although most graduate students find their
interests served by programs available withi
a single department, many elect to work in
interdisciplinary fields (described in Chapter
VI), which may reach into two or more
departments and involve work in any of
MIT's laboratories and centers. Special
committees provide guidance in certain

areas such as biomedical engineering,
economics and urban studies, environmen-
tal engineering, instrumentation, manage-
ment of technology, medical engineering,
medical physics, operations research,
technology and policy, and transportation. In
other fields, interdepartmental programs are
administered by ad hoc committees
approved for each student and appointed by
the Dean for Graduate Students.

MIT's libraries are a major resource for
graduate study. Comprehensive collections
are available in fields where MIT concen-
trates its teaching and research efforts.
Through participation in the Boston Library
Consortium, graduate students, faculty
members, and research staff have access to
collections outside the Institute.

Another resource for graduate study is
cross-registration in programs with Harvard
University and Wellesley College, and joint
degree programs with the Woods Hole
Oceanographic Institution. Limited study
opportunities are also available at Brandeis
University, Tufts University, and Boston
University.

Graduate students are encouraged to use
MIT's extensive athletic facilities. Teams
comprised of both undergraduate and
graduate students participate in intercolle-
giate competitions and the intramural
athletic program.

Graduate students also share in the cultural
and social activities and recreational facilities
at MIT. Concerts and dramatic perfor-
mances are frequently given by Institute
groups and professional performers.
Leaders in many fields give on-campus
lectures and seminars, which are open to all
members of the Institute community. MIT
students also take advantage of the
numerous cultural and intellectual opportuni-
ties in the Boston area, including free
admission to the Boston Museum of Fine
Arts and the Museum of Science. A more
detailed description of campus activities can
be found in Chapter 11.

INDEPENDENT ACTIVITIES PERIOD

During the January Independent Activities
Period (IAP), graduate students may pursue
their own interests, including thesis research
and preparation for qualifying exams. They
also may lead or participate in special
activities during this four-week period.

Graduate students should read the section
Independent Activities Period in Chapter III of
this catalogue for details concerning
academic credit and grades, veterans'
benefits, special-student status, and student
exchanges.

GRADUATE STUDENTS OFFICE

The Institute has a single faculty that is
responsible for both undergraduate and
graduate instruction. The administration of
the Graduate Students Office rests with the
President; the Provost; the Chancellor; the
Dean and Associate Deans for Graduate
Students; and the Committee on Graduate
School Programs, whose members include a
faculty member from each department and
program offering graduate degrees, and two
representatives from the Graduate Student
Council.

Each department exercises a large measure
of autonomy for its graduate programs,
under general guidelines established for the
Institute as a whole. Each department has a
departmental committee on graduate
students, including one or more graduate
registration officers, to administer department
and Institute graduate procedures.

More detailed information about the organi-
zation, rules, regulations, and procedures of
graduate education is given in the Graduate
Education Manual. Copies are available from
the Graduate Students Office, Room 3-138,
(617) 253-4860, from department graduate
offices, or on the web at http://web.mit.edu/
GSO/www/GEM/.

CAREER SERVICES AND
PREPROFESSIONAL ADVISING

The Office of Career Services and
Preprofessional Advising (OCSPA) helps
students to make informed decisions about
career goals and to find opportunities related
to their professional objectives. Graduate
students are encouraged to begin their
career by visiting OCSPA during the first year
to learn what career resources are available.

Further information may be obtained from the
Office of Career Services and Preprofessiona
Advising, Room 12-170, (617) 253-4733, fax
(617) 253-8457, or view the web site at
http://web.mit.edu/career/www/. See also
the description in Chapter Ill.
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Master's Degree

Graduate students may pursue work leading
to any of the following degrees: Doctor of
Philosophy (Ph.D.); Doctor of Science
(Sc.D.); Engineer's degrees; Master of
Science (S.M.); Master of Engineering
(M.Eng.); Master of Architecture (M.Arch.);
Master in City Planning (M.C.P.); and Master
of Business Administration (M.B.A.).
Graduate programs are described in
individual department statements in
Chapter VII.

Each graduate student is officially enrolled in
a degree program. The programs are not
limited, however, to subjects offered in a
single department. Subjects and research
programs may be chosen from several
departments, given the approval of the
departmental faculty advisor to ensure that
the overall program is integrated and well
balanced with respect to a major field of
study.

A student who expects to come to MIT for
an advanced degree after earning an
undergraduate degree elsewhere should give
careful attention to undergraduate prerequi-
sites as outlined by each department or
program elsewhere in this catalogue. For
more specific information, a student should
consult the department or program in which
he or she wishes to enroll.

MIT degrees are "residence" degrees in the
sense that a major portion of the work must
be done on campus in association with the
faculty, other graduate students, and the
Institute community. The amount of time
required to attain any one degree varies.

Degrees are awarded by the Corporation of
the Institute upon the recommendation of
the faculty. Favorable faculty action is based
upon approval by the Committee on
Graduate School Programs on recommen-
dations from the appropriate departmental
committees on graduate students.

MASTER OF SCIENCE WITH AND
WITHOUT SPECIFICATION

For the degree of Master of Science, the
student must have satisfactorily completed a
program of study of at least 66 subject units,
of which 42 units shall be H-level subjects,
and a thesis, approved by the department in
which he or she is enrolled. If 34 units of H-
level subjects and the thesis are in a single
approved program, as determined by a
departmental committee on graduate
students, the degree will be recommended
with specification in this program; otherwise,
the degree will be recommended without
specification. The same high standard of
academic performance in a program
approved by a departmental committee on
graduate students is required for either
degree.

The choice of area of specialization must be
approved by the committee on graduate
students of the department in which the
student is enrolled. Approval of the entire
program must be obtained from this
committee and from the student's faculty
advisor. A special interdepartmental
committee, approved by the Dean for
Graduate Students, may be appointed to
supervise a program in an interdepartmental
field.

The satisfactory completion of the master's
degree requires the student to be in
residence as a full-time regular graduate
student for a minimum of one regular
academic term (not the summer session).
Every degree candidate working on a thesis
must register for thesis in all semesters
during which his or her thesis research or
writing is actually in progress and during the
term his or her name appears on the degree
list,

MASTER OF ENGINEERING

To be awarded the graduate degree of
Master of Engineering (M.Eng.), the student
must have satisfactorily completed a
structured program of at least 90 units,
consisting of 66 graduate subject units, of
which at least 42 units must be in H-level
subjects, and a thesis approved by the
department of the School of Engineering in
which he or she is enrolled. The candidate
must also have been in residence for a
minimum of one regular term.

MASTER OF ARCHITECTURE

The graduate degree Master of Architecture
is awarded upon the satisfactory completion
of a program of study of at least 164 subject
units approved by the Department of
Architecture, of which 96 units must be in H-
level subjects, and the completion of a thesis
acceptable to the Department of Architec-
ture. The candidate must also have been in
residence for a minimum of four regular
academic terms. A student who enters
without previous experience in a department
of architecture may take as long as eight
academic terms to complete the degree.

MASTER IN CITY PLANNING

For the degree Master in City Planning, the
student must have satisfactorily completed a
minimum of 126 units, of which at least 42
units must be H-level subjects. The student
must also have completed a thesis accept-
able to the Department of Urban Studies and
Planning, and have been in residence for a
minimum of two regular academic terms.

MASTER OF BUSINESS
ADMINISTRATION

To be awarded the degree of Master of
Business Administration (M.B.A.), the
student must have completed satisfactorily a
program of study of at least 204 units, of
which 144 must be in H-level subjects,
acceptable to the Sloan School of Manage-
ment. The candidate must also have been in
residence for a minimum of three regular
academic terms.

SIMULTANEOUS REGISTRATION FOR
TWO MASTER'S DEGREES

Single Thesis. This degree plan is
intended for qualified graduate students who
seek academic recognition in two profes-
sional fields that, although distinct, have a
substantial intellectual connection. The
degree plan requires a balanced choice of
academic subjects, made with the advice of
each of two departments, and by selection
of the thesis topic.

To satisfy the minimum requirements for the
program, the student must complete (in
addition to thesis units) at least 132 subject
units, of which 66 units are unique to each
department. At least 42 of each group of 66
units must be graduate H-level subjects. In
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Engineer's Degree

those instances where, for a single regular
master's degree or program, a department
or program has established unit require-
ments in excess of the foregoing minimums,
the department or program requirements
prevail. Such excess of units in one depart-
ment may not be applied to the program in
the other department.

A student pursuing a Master in City Planning
in addition to a second master's degree
must have both programs approved in the
usual way, but the subject units for the
M.C.P. can be lowered at the discretion of
the Department of Urban Studies and
Planning.

Individuals who wish to qualify for a Master
of Science degree in Real Estate Develop-
ment, in addition to a Master of Architecture
or Master in City Planning degree, will be
required to satisfy all the subject require-
ments of each program. Specifically,
candidates for the Master of Architecture
degree must take 164 subject units (of which
96 units must be H-level subjects), and
Master in City Planning degree candidates
must take 126 subject units (of which 42
units must be H-level subjects). Individuals
who wish to qualify for the master's degree
in Real Estate Development also must take
at least 66 subject units unique to this
program, of which at least 42 units must be
H-level subjects. Students may submit a
single thesis provided it is acceptable to the
graduate committees of each program. It is
expected that such dual degree candidates
will be in residence at least one term longer
than expected if enrolled in a single degree
program.

Participation in a dual degree program is
limited to students who are already regis-
tered in one department and who meet the
admissions criteria of the second depart-
ment. At least two regular terms prior to
completion of the program, the student must
submit to each department a statement of
educational objectives along with a detailed
program plan that includes a description of
the proposed thesis topic. The total program
must meet with the approval of each
department, and a petition approved by the
Dean for Graduate Students describing the
program must by filed with the Registrar's
Office.

The thesis research must be done under the
supervision of an approved member of one
of the two participating departments, with
the other department providing a thesis

reader. The thesis must be of superior
quality. The single thesis cannot be used to
satisfy the thesis requirements of any
additional graduate degree programs.

In special cases, the standing committee of
an approved interdisciplinary program may
act in lieu of one of the two participating
departments.

Two theses. Occasionally an individual,
already admitted for graduate study, may
wish to pursue simultaneously two distinct
master's programs, fulfilling the thesis
requirement with a separate thesis for each
degree program. In such cases, the usual
unit requirements for each program apply
separately. Registration for two degrees is
contingent upon approval by the second
department of a request for admission. Such
a request can be initiated by a petition
approved by both departments and
approved by the Dean for Graduate
Students.

SIMULTANEOUS AWARD OF
BACHELOR'S AND MASTER'S
DEGREES

An undergraduate student of the Institute
who is enrolled as a candidate for the
bachelor's degree may be admitted by a
department as a candidate for the master's
degree. Students must register as graduate
students for at least one regular academic
term (not the summer session) to be
recommended for the simultaneous award of
the bachelor's and master's degrees. The
thesis submitted for the master's degree
may also be accepted by the department in
fulfillment of the undergraduate thesis
requirement, if any. A student wishing to
pursue this type of academic program must
apply for graduate admission in the usual
way.

The program for an engineer's degree
requires more advanced and broader
competence in engineering and science
subjects than for the master's degree, but
with less emphasis on original research than
a doctoral program. In general, the
engineer's degree requires two academic
years beyond an undergraduate degree.

The following engineer's degrees are
awarded:

Civil Engineer (C.E.)
Electrical Engineer (E.E.)
Engineer in Aeronautics and Astronautics
(E.A.A.)
Engineer in Computer Science (E.C.S.)
Environmental Engineer (Env.E.)
Materials Engineer (Mat.E.)
Mechanical Engineer (Mech.E.)
Metallurgical Engineer (Met.E.)
Naval Engineer (Nav.E.)
Nuclear Engineer (Nucl.E.)
Ocean Engineer (Ocean E.)

The requirement for such a degree is the
satisfactory completion of a program of
advanced study and research approved by
the appropriate department or interdepart-
mental committee of the School of Engineer-
ing. The minimum program consists of at
least 162 subject units (exclusive of thesis
units) and the completion of an acceptable
thesis. The candidate must also have been in
residence for a minimum of two regular
academic terms. Every degree candidate
working on a thesis is expected to register
for thesis in all periods during which the
thesis research or writing is actually in
progress and during the term his or her
name appears on the degree list. A depart-
ment may accept a master's thesis of
superior quality for the engineer's degree
only if the student intends to use that
document to fulfill the requirements of a
single master's degree.
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Doctoral Degree

MIT offers the degrees of Doctor of Science
and Doctor of Philosophy interchangeably in
the engineering and science departments
(except biology and brain and cognitive
sciences) and in the fields of medical
engineering and medical physics. The
degree of Doctor of Philosophy is awarded in
architecture, biology, brain and cognitive
sciences, economics, history and social
study of science and technology, linguistics,
management, media arts and sciences,
philosophy, political science, technology and
policy, toxicology, urban studies and
planning, and from Whitaker College. These
degrees certify creditable completion of an
approved program of advanced study in
addition to a research dissertation of high
quality based on original research.

The two Institute requirements for a
doctorate are completion of a program of
advanced study, including a general
examination, and completion and oral
defense of a thesis on original research.

The course of advanced study and research
leading to the doctorate must be pursued
under the direction of the departmental
committee on graduate students for at least
four academic terms. In some cases, the
required period of residence may be
reduced, but in no instance can it be
reduced to less than two regular academic
terms and one summer session.

A student is enrolled in a program of
advanced study and research approved by
the department. The thesis research is in this
same area, but the program often includes
subjects reaching into several departments.
If the field requires substantial participation
by two or more departments, an interdepart-
mental faculty committee, approved by the
Dean for Graduate Students, should be
appointed to supervise the student's
program.

Each doctoral candidate must take a general
examination in his or her program of study at
such time and in such manner as the
departmental or interdepartmental commit-
tee approves. This examination consists of
both oral and written parts.

NONRESIDENT DOCTORAL THESIS
RESEARCH STATUS

Nonresident status is intended for doctoral
students who have completed all require-
ments other than the thesis. These students
have limited access to the facilities and
academic life of the Institute, are not eligible
for federal loan funds, funding from MIT, and
pay a substantially reduced tuition. Permis-
sion to become a nonresident doctoral
candidate must be obtained from the Dean
for Graduate Students at least one month
prior to Registration Day of the term during
which the student wishes to register in this
category ($100 late fee). Consult the
Graduate Students Office for additional
information on nonresident status.

MINOR PROGRAM

Although there is no Institute requirement of
a minor for the doctoral degree, certain
departments require that candidates take a
number of subjects outside their major field.

LANGUAGE PROFICIENCY

There is no Institute language requirement;
however, several departments require that a
candidate be able to read or speak one or
two foreign languages with intermediate
competence. A student may satisfy the
requirement in one of three ways: by fulfilling
the requirement before entrance by passing
one or more intermediate or advanced
subjects with a grade of C or better; through
examination by the Foreign Languages and
Literatures Section; or by taking a two-term
subject in a language or languages offered
by the Foreign Languages and Literatures
Section. Depending on student demand, the
section offers a choice of two-term language
subjects, stressing the ability to read or
speak in French, German, Russian, or
Spanish. For the purpose of the second
alternative, the section gives written
examinations in French, German, Russian,
and Spanish twice a year at the end of each
term. Examinations in other approved
languages are arranged individually upon
request.

HARVARD UNIVERSITY

A regular, full-time graduate student at MIT
may enroll to take subjects (exclusive of
thesis) at Harvard without paying additional
tuition, provided that this enrollment does
not exceed one-half of his or her total
registration for the term. Included in the
above category are MIT full-time special
graduate students. This cooperative
arrangement is not applicable to the summer
session or IAP.

Requests for registration under this coopera-
tive arrangement must be approved by the
MIT department of registration and should
be confined to subjects that are not offered
at the student's own institution. Students will
not be allowed to attend classes in which
additional registrants put an undue load on
the instructors. The procedures to be
followed are available from the Office of
Registration. Grades earned in Harvard
subjects appear on the transcripts of MIT
graduate students as the closest equivalent
MIT grade.

WELLESLEY-MIT EXCHANGE

Graduate students are eligible to participate
in the Wellesley-MIT Exchange Program.
Wellesley courses are not considered H-level
subjects, but may be accepted for graduate
credit toward a student's degree with the
approval of the department. For details
about the exchange, see the description of
the program in Chapter III of this catalogue.

WOODS HOLE OCEANOGRAPHIC
INSTITUTION

In conjunction with the Woods Hole
Oceanographic Institution (WHOI), MIT offers
graduate degree programs in oceanography
and applied ocean science and engineering.
All decisions, from admission to the
conferring of the joint degree, are made by
consensus of MIT/WHOI joint discipline
committees. The programs in oceanography
involve the Departments of Biology and
Earth, Atmospheric, and Planetary Sciences
at MIT. The applied ocean science and
engineering programs involve the MIT
departments of Civil and Environmental,
Chemical, Electrical, Materials Science,
Mechanical, and Ocean Engineering.
Information regarding the program may be
obtained from the MIT Joint Program Office or
the Education Office at WHOI.
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Regular Graduate Admissions

BOSTON UNIVERSITY

An arrangement for cross-registration has
been made between the MIT Departments
of Economics and Political Science and the
African Studies Program of Boston Univer-
sity. Details of the procedures to be followed
are similar to those for Harvard-MIT cross-
registration.

BRANDEIS UNIVERSITY

A cooperative arrangement exists between
the MIT Department of Urban Studies and
Planning and the Florence Heller Graduate
School for Advanced Studies in Social
Welfare at Brandeis University. Cross-
registration is restricted to one or two
subjects per term in the areas of social
welfare at Brandeis and urban studies at
MIT.

TUFTS UNIVERSITY

A cross-registration agreement exists
between MIT and the School of Dental
Medicine at Tufts University. The program is
restricted to specific graduate subjects at
each institution.

GRADUATE CONSORTIUM IN
WOMEN'S STUDIES AT RADCLIFFE

The Graduate Consortium in Women's
Studies (GCWS) is a pioneering effort by
faculty at Boston College, Brandeis Univer-
sity, Harvard University GSAS, Harvard
Divinity School, Harvard Graduate School of
Education, MIT, Northeastern University,
Tufts University, and Radcliffe Institute for
Advanced Study to advance women's
studies scholarship in a series of team-
taught graduate seminars offered at
Radcliffe.

The consortium provides a unique model of
graduate education designed to train a new
generation of feminist scholars and teachers.
In keeping with the interdisciplinary nature of
women's studies, the GCWS offers interdis-
ciplinary, team-taught seminars to students
matriculated in participating graduate
programs. Faculty explicitly integrate
analyses of class, race, culture, ethnicity,
and sexualities along with gender, and
address the practical and public policy
implications of feminist theory and scholar-
ship. Subjects are designed not only to
examine existing feminist scholarship, but to
open paths to the creation of new knowl-
edge. Graduate subjects also provide crucial
intellectual support for students pursuing
feminist work within the framework of the
traditional disciplines.

Several seminars are offered per year.
Enrollment in each seminar is limited to 25.
Graduate students must complete an
application. Admissions decisions are based
on the student's background and brief
statement of interest. For application
information, contact the consortium at
(617) 496-3022, or see the web site at
http://www.radcliffe.edu/gcws/.

A regular graduate student is an individual
who has been admitted to the Institute and
is registered for a program of advanced
study and research leading to any of the
post-baccalaureate degrees offered by MIT.

To be admitted as a regular graduate
student, an applicant must have received a
bachelor's degree or its equivalent from a
college, university, or technical school of
acceptable standing. Applicants are
evaluated by the department in which they
propose to register on the basis of their prior
performance and professional promise.
These are evidenced by academic records,
letters of evaluation from individuals familiar
with the applicant's capabilities, and any
other pertinent data furnished by the
applicant. While high academic achievement
does not guarantee admission, such
achievement, or other persuasive evidence
of professional promise, is expected.

A student registered in a program of study
leading to the simultaneous award of the
bachelor's degree and master's degree must
apply for graduate study and be registered
as a graduate student for at least one
academic term (not the summer session) of
his or her program of study. -

Some engineering departments require
students seeking a doctoral degree to qualify
first for a master's degree.

UNDERGRADUATE REQUIREMENTS
FOR ADVANCED DEGREES

In addition to preparation in the specific field
of interest, most departments require
significant work in mathematics and the
physical sciences, but some require as little
as a year of college-level work in these
disciplines. Requirements of individual
departments are given in Chapter VII of this
catalogue. Students with minor deficiencies
in preparation may be admitted for graduate
study; however, deficiencies in prerequisite
or general or professional subjects must be
made up before the student can proceed
with graduate work dependent on them.
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International Graduate
Admissions

APPLICATION PROCEDURES

Students normally begin graduate study in
September. However, in several depart-
ments, suitable programs can be arranged
for students entering in June or February.
Prospective applicants should check with
individual departments about their dates for
admission and matriculation.

Students wishing to enter in June or
September should apply on the prescribed
forms by January 15 (exceptions to that
deadline are noted in the application packet);
candidates for admission in February should
apply by November 1. However, applications
submitted later may be considered if
vacancies still exist. Fees will not be returned
to late applicants, but may be applied to an
application considered in the next term.
Candidates for admission who are also
applicants for financial aid should observe
the same deadlines.

Applicants attending colleges or universities
on the semester system should apply before
the end of the fall semester for admission in
June or September and submit a transcript
of fall grades as soon as it is available.

Applications for admission should be
requested from the Dean of Admissions,
Room 3-103, MIT, Cambridge, MA 02139-
4307. A $60 application fee must accom-
pany all application forms; applications
without the fee will not be accepted. Note
that the Sloan School of Management and
the Departments of Biology and Urban
Studies and Planning should be contacted
directly for application forms. For the
Master's Program in the Sloan School, the
application fee is $100 if applying from the
United States and $120 if applying from
overseas. All inquiries regarding graduate
admission to the Sloan School are sent to
the director of the master's or doctoral
program, whichever is appropriate:
Room E52-112 (Master's Program) or
Room E52-003 (Doctoral Program), MIT, 50
Memorial Drive, Cambridge, MA 02142-
1347.

Applications for readmission after an
absence of five years or more must be
approved by the Dean for Graduate
Students as well as the department.

Notification about admission for September
is sent as soon as action is taken (usually
before April 1); for February applicants,
notification usually is sent as soon as the
application is complete. Admission of a
student who is in the final year of work
toward a bachelor's degree may be
conditionally approved until subsequent
evidence is provided that the degree has
been awarded.

Inquiries about specific requirements for
admission should be addressed to the chair
of the appropriate departmental committee
on graduate students.

EXAMINATIONS

Many departments require applicants to
submit scores on the Aptitude Test and the
appropriate Advanced Test of the Graduate
Record Examination. The requirements
specified by the departments are included in
the MIT graduate application material. For a
test application, write to the Graduate
Record Examination, Educational Testing
Service, Box 955, Princeton, New Jersey
08540.

The Sloan School of Management requires
that all applicants, including those from
foreign countries, take the Graduate
Management Admissions Test (GMAT). For
the locations and dates at which this test
may be taken, write to GMAT, Educational
Testing Service, Princeton, New Jersey
08540.

Graduate student applicants who are
citizens of countries other than the United
States must have received a bachelor's
degree or its equivalent from a college,
university, or technical institute of acceptable
standing. The academic record and all
credentials must indicate the ability of the
candidate to complete the approved
program of graduate study and research.
Applicants are evaluated by the academic
departments. Admission is granted on a
competitive basis. Competence in written
and spoken English is expected.

Students whose native language is not
English and whose schooling has not been
predominantly in English, must submit
scores from the Test of English as a Foreign
Language (TOEFL). TOEFL is administered
by the Educational Testing Service. Students
wishing to take the TOEFL should do so no
later than the November test date. A score
of 577 is the minimum considered accept-
able except as noted by departments in the
application packet. (Write directly to TOEFL/
TSE Services, P.O. Box 6151, Princeton,
New Jersey 08541-6151, USA, for registra-
tion material and information.)

The Graduate Application for Admission for
International Students may be obtained from
the Dean of Admissions, Room 3-103, MIT,
Cambridge, MA 02139-4307, or, in the case
of the Sloan School, from the director of
either the master's program,
Room E52-112, or the doctoral program,
Room E56-290. Applicants must submit
complete application materials to the
appropriate office.

Please refer to the previous section concern-
ing individual departmental requirements for
the Graduate Record Examinations.
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Special Graduate Student
Admissions

A special graduate student is one whose
intended program of study is essentially
graduate in nature but who is not a candi-
date for an advanced degree. Normally,
such a student will have received a
bachelor's degree. All applications are made
through the Admissions Office. Applications
for the specific subjects will be evaluated
and approved by the Graduate Committee
of the appropriate department or depart-
ments. Admission is valid only for one term;
a student must seek readmission each term
to continue at the Institute. Those applying
for special graduate student status for the
first time must pay a $60 application fee. A
new fee is required after two sequential
terms. To be allowed to continue as a
special graduate student, satisfactory
academic performance must be maintained.

The term deadlines for filing special student
applications are:

Summer
Fall
Spring

May 1
August 1
January 1

Deadlines for international special student
applicants are:

Summer
Fall
Spring

April 1
July 1
December 1

International students living outside the
United States are not permitted to apply for
the summer term.

Applicants whose native language is not
English must submit the Test of English as a
Foreign Language (TOEFL) as noted in the
section on International Graduate Admis-
sions. A score of 577 is the minimum
considered acceptable. The 1-20 or IAP-66
will not be issued for subject registration of
less than 36 units.

Admission as a special graduate student
does not imply any commitment toward an
individual's admissibility to regular graduate
student status. If a special graduate student
is subsequently admitted as a degree
candidate, subjects completed may be used
in partial fulfillment of requirements for an
advanced degree. The department will
determine what subjects are acceptable.
Registration as a special graduate student
does not count toward minimum residency

requirements for an advanced degree nor for
eligibility for nonresident status. Correspon-
dence concerning admission as a special
graduate student should be addressed to
the Dean of Admissions, Room 3-103, from
whom application material and Information
for Special Students may be obtained.

GRADUATE STUDENT STATUS FOR
RESEARCH STAFF MEMBERS

In view of their full-time responsibilities on
assigned research and their corresponding
salary scales, Institute research staff or
employees of the Lincoln Laboratory, or the
Charles Stark Draper Laboratory may not be
full-time regular graduate students, but may,
under certain conditions, be granted the
status of special graduate student. However,
a research staff appointee or an employee of
the Lincoln Laboratory or the Draper
Laboratory who desires to work for an
advanced degree must be admitted as a
regular graduate student and must complete
the residency and other requirements of the
degree program to which the individual has
been accepted. This individual may not
continue to hold a research staff appoint-
ment, nor include any work completed while
employed as part of the thesis for an
advanced degree.

Any research staff appointee and any
employee of the Lincoln Laboratory or the
Draper Laboratory may, by written permis-
sion from the director of the division (or his
or her designate), apply for admission as a
special graduate student for enrollment in
one subject only per term (but not thesis),
either as a listener or for academic credit.

Acceptance for such enrollment will be
granted if, in the opinion of the instructor, the
individual is qualified to undertake the
subject and if section size permits. For this
type of enrollment, the student will be
assigned to an appropriate registration
officer and will pay, whether as a student or
listener, the fee established at the special
student rate.

OTHER EMPLOYMENT

A graduate student may not interrupt an
academic program to accept employment
on the academic, administrative, or research
staff, or as an hourly employee at MIT, the
Lincoln Laboratory, or the Draper Laboratory
either during the academic year or the
summer, without the approval of the
department head and the appropriate
academic Dean, and unless the work as an
employee is unrelated to the student's thesis
research. A thesis release form indicating
such approval must be submitted to the
appropriate Personnel Officer to effect such
employment. A graduate student may not
include in his or her thesis any material
based in whole or in part upon work done
while holding an academic or research staff
appointment.
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The basic tuition and fees at MIT for the
academic year 2001-2002 (which are
reviewed and likely to increase the next year)
are as follows:

Tuition $26,960

Hospital and Accident Insurance Policy $768

Payment of the tuition fee entitles all regular
and special students to many health care
services at MIT Medical (Building E23) at no
charge.

The Extended MIT Hospital Insurance Plan
covers hospitalization due to accidents or
illness. The insurance is required for all
students, unless they can demonstrate that
they have comparable coverage through
another insurance program. For further
information, see the section Extended MIT
Hospital Insurance Plan in Chapter II, or visit
the web site at http://web.mit.edu/medical/
student/.

The tuition for all regular students, including
graduate student staff, in the first and
second terms is $13,480 per term, except
for students entering the Sloan Master's
Program for whom the tuition is $15,600 per
term. Full tuition in either term of the current
year covers the January Independent
Activities Period. The minimum term tuition
charge for registration for doctoral thesis
upon readmission as a resident student is
$20,220 if not registered during the preced-
ing regular term.

The tuition for all regular graduate students,
including fellows, trainees, and academic
staff in the 2001 summer session was
$8,988. Special tuition rates apply to other
students in the summer session. These are
published each year in the Summer Session
Catalogue available in March.

Special students (except in the Sloan School
of Management) are charged at the rate of
$425 per unit whether taken for credit or not.
This unit fee applies up to a maximum of
$13,480 per term and is subject to the
following minimum fees:

Members of the MIT Community $2,565
(Includes special students who are full time
employees of the Institute or who are
dependents of full-time employees or regular
students.)

Other Special Students $3,833

Any resident graduate student making
progress toward a degree is expected to
register and is considered a full-time student.
If a graduate student requires only part of a
term to complete the thesis, full tuition for
the term is charged, and adjustments to
tuition are made at a later date. If the student
was registered for thesis as a resident
student in the immediately preceding term,
regular or summer, tuition for thesis will be
adjusted after acceptance by the department
of the completed document on the basis of a
charge of $1,122 per week from the starting
date of the term, with a minimum of $1,122
for the master's or engineer's degree and
$2,244 for the doctoral degree. If the
immediately preceding term was the summer
term and if the graduate student was not
registered for thesis in that summer term,
but was registered for thesis in residence in
the previous second term, the minimum
tuition for thesis is $6,740.

A student who continues to hold a fellow-
ship, traineeship, or graduate staff appoint-
ment for the remainder of the term after
delivery of the thesis continues to be
regarded as a full-time student and the
tuition will not be adjusted. In unusual
circumstances, the Dean for Graduate
Students may set special tuition rates for
graduate students.

Students who are permitted to undertake
nonresident thesis research must register as
nonresident doctoral candidates and pay
tuition equal to approximately 15 percent of
the regular full tuition ($2,021 per term for
2001-2002). Following completion of the
nonresident period, the student must return
to resident status for completion and
presentation of the doctoral thesis. If the
student requires only part of this first term
back in residence to complete the thesis, the
tuition will be adjusted subject to a minimum
of $6,740. Please consult the Graduate
Education Manual for additional information
on nonresident status.

Cooperative programs offered by MIT
provide industrial and research experience
through a series of work assignments
interwoven with regular study at the Institute.
The tuition fees for cooperative programs are
as follows:

Aeronautics and Astronautics,
Course XVI-C
Electrical Engineering and Computer
Science, Course VI-A
Materials Science and Engineering,
Course Ill-B
Mechanical Engineering,
Course Il-B
Nuclear Engineering,
Course XXII-A
Ocean Engineering,
Course XIII-C $26,960

In each case, the first $13,480 is due on the
date when the fall term tuition is normally
due, and the additional $13,480 is due on
the date when the spring term tuition is
normally due.

The tuition for the Chemical Engineering
Practice School, Course X-A, is $13,480 per
term. The regular Summer Session tuition
applies.

The tuition fee for special graduate students
in the Sloan School of Management (except
for employees of the Institute or their
children) is $720 per unit of registration, with
a minimum charge of $6,488. There is a
maximum charge of $21,967 per term for
full-time special graduate students enrolled
in the program. Students interested in the
Management of Technology Program should
consult the Sloan School of Management
with regard to fees.

A student withdrawing before the start of a
term is not charged any tuition for that term
and any tuition payments previously made
for that term will be refunded. Students
withdrawing during the first or second term
are charged one-twelfth of the stated tuition
for the term for each week from the starting
date of the term, with a minimum two-week
charge. A student must pay full tuition and
fees at the beginning of the term. Any
subsequent reduction in fees is based on the
date that cancellation of a subject or
withdrawal from the Institute is effected. At
that time, any excess payments which the
student has made will be refunded.
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GRADUATE LIVING COSTS

Living expenses for graduate students vary
widely depending on such factors as marital
status, availability of resources, interests,
and tastes. Monthly living costs (housing,
food, and personal expenses) are roughly
$1,650 for a single graduate student, $2,200
for a married graduate student, and $2,500
for a married graduate student with one
child. These cost estimates do not include
tuition, books, or the Hospital and Accident
Insurance Policy. Campus housing for
graduate students is limited and less than
half of the graduate student population can
be accommodated in Institute housing. On
campus dining opportunities are available to
graduate students.

MISCELLANEOUS FEES

Miscellaneous fees include the following:

Application fee for graduate admission $60

Application fee for Master's Program
in Sloan School of Management
Domestic applicants $175
International applicants $200

Late submission of
pre-registration material $40
($75 if very late)

Late initiation of registration process or
very late registration or late submission
of application for nonresident
doctoral status $100

Fee for doctoral degree language exam $35
(given at an unscheduled time)

Fee for late filing of degree application $40
($75 if very late-see Academic Calendar
inside the back cover)

Fee for late thesis title change $75

A $100 processing fee is charged if Registra-
tion Holds for next term resulting from prior
term obligations are not cleared at least two
weeks prior to Registration Day of that next
term.

The fee for completing an Incomplete by a
Not Registered Candidate is $40 per subject.

Library processing fees
Doctoral theses $85
All other theses for advanced degrees $36

PROCESSING CHARGES FOR LATE
CHANGES IN REGISTRATION

A late change in registration, which requires
the approval of the appropriate faculty
committee, is defined as adding a subject
after the fifth week or dropping a subject
during the last three weeks of a term. The
processing charge for late changes is $40 for
one subject or $45 for more than one
subject in a petition. There is an additional
charge of $40 for a retroactive change after
the end of the term.

The miscellaneous fees and processing
charges listed above are nonrefundable,
unless levied in error.

PAYMENT OF TUITION AND OTHER
CHARGES

An individual who registers as a student at
MIT agrees to pay all charges on his or her
account when due, and acknowledges that
the Institute may charge late charges (or
finance charges for Bursary Payment Plan
accounts), suspend registration, revoke
Institute services, and withhold the degree if
these charges are not paid.

Student Financial Services gathers, bills, and
collects student charges and provides a
student account statement of that activity.
These charges originate in the offices from
which the student receives Institute services.
The student account statement, mailed
monthly when activity has occurred on an
account, reflects charges (e.g., tuition, fees,
housing, library fees), payments (financial
aid, tuition awards), additional amounts due,
and payment deadlines.

Payment in full or a satisfactory arrangement
for payment is due prior to the beginning of
each term, in August and January. New
charges and credits that occur after the
initial statement will appear on a subsequent
statement. If a student anticipates that he or
she may not be able to pay the entire
account by the August or January deadlines,
the Bursary Payment Plan available from
Student Financial Services should be
considered.

Participation in the Bursary Payment Plan
allows an installment payment arrangement
over four months each term (three months
during the summer). The interest rate is
currently 0.667 percent per month (or 8.0
percent annual percentage rate).

If a student fails to make satisfactory
arrangements for payment and has amounts
outstanding after a payment due date, that
balance will be subject to late fees of 1.5
percent per month (or 18.0 percent annu-
ally). Additionally, outstanding balances at
the end of a term may prevent one's
registration or graduation. If an upaid
balance is placed with an outside agency for
collection, costs will be assessed on the
outstanding balance.

Student accounts unpaid after the student
has left MIT for whatever reason may be sent
to an outside collection agency and
assessed additional fees of 33.3 percent of
the outstanding balance.

The staff of the Students Services Center,
Room 11-120, is available to answer questions
or offer assistance in resolving billing matters
related to the student account, funding
alternatives, payment options, long-term
educational loans, refunds and cash advances.
Visit the Student Services Center web site at
http://web.mit.edu/ssc/.
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Fellowships, Traineeships,
and Scholarships

MIT makes available financial support to
graduate students from a variety of sources
and in several different forms-fellowships,
scholarships, traineeships, teaching and
research assistantships, on campus
employment, federal loans, and the MIT
Technology Loan Fund. Many forms of
support are granted solely on the basis of
merit, while others are granted on the basis
of financial need or a combination of merit
and need.

Neither a department nor the Institute itself
has the financial resources to provide
support for all deserving students. Thus, it is
important that prospective students explore
all sources of aid available outside MIT to
find means of financing their graduate
programs.

Information on fellowships and other
financial aid resources is available from
individual departments and the of the
Graduate Students Office, Room 3-138.
Information on loans is available from the
Student Services Center, Room 11-120, or
on the Student Financial Services web site
at http://web.mit.edu/finaid/.

At MIT, fellowships and traineeships differ
from scholarships. A fellowship award to a
graduate student covers full or partial tuition,
and also provides a stipend to help defray
living expenses. In the context of graduate
study, a scholarship covers full or partial
tuition only. Although most awards are made
on the basis of academic merit, financial
need is a factor in some instances. Recipi-
ents must be enrolled as regular resident
students.

Insofar as fellowships, scholarships, and
research and teaching assistantships provide
for tuition payments, these funds are
nontaxable.

When fellowships are less than tuition and an
accompanying stipend exists, a portion of
the stipend may be applied against the
remaining tuition, and that portion excluded
from taxable income (provided that the terms
of the fellowship do not preclude this).
Expenses for books, supplies, and equip-
ment required for courses may also be
excluded from taxable income.

On the other hand, stipends accompanying
teaching and research assistantships are
taxable regardless of the amount of nontax-
able tuition provided.

The Institute annually receives funds from
individual and corporate donors for the
support of fellowships and scholarships. In
addition, government agencies and private
foundations provide grants and fellowships-
often directly to outstanding students for use
at institutions of the student's choice. But
occasionally these funds are directed to MIT
for Institute designation of recipients.

Applicants to MIT graduate programs who
seek financial support from any of the
fellowships, traineeships, or scholarships
administered by MIT, including those granted
by national agencies and foundations for
award by the Institute, should check the
appropriate items on the regular Graduate
Application for Admission and Financial Aid.
Applicants will be considered for awards for
which they are eligible after they have been
accepted into a graduate program. Currently
enrolled graduate students who seek
financial support should consult with the
appropriate departmental office.

Applications for fellowship aid for the
academic year, beginning in June or
September, must be filed by January 15.
Applications for fellowship aid filed after this
date are considered only if funds are
available. Final action on applications is
taken on the recommendation of depart-
ments at the end of March, after the
announcement of awards to applicants by
the national agencies and foundations under
their national competitive programs. A
student who wins such a fellowship may be
eligible for only a supplementary award in
accordance with MIT's guidelines. For
further information on these guidelines,
please see the Graduate Education Manual.

In accordance with a resolution of the
Council of Graduate Schools in the United
States (endorsed by most graduate
schools), a student has until April 15 to
accept or decline an offer. If a student does
not reply to an offer by this date, it may be
cancelled.

Every student holding a fellowship,
traineeship, or scholarship for graduate
study at the Institute must register as a full-
time regular graduate student for the period
of the award. If a student withdraws from
the Institute before tenure expires, the award
must be relinquished, and the student will be
required to refund any payment made in
excess of tenure.
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Teaching and Research
Assistantships

Loan Funds

MIT employs about 650 graduate students
each year as part-time instructors or
teaching assistants to assist the faculty in
grading undergraduate quizzes, instructing in
the classroom and laboratory, and conduct-
ing tutorials.

The departments regard seriously the
benefits of a teaching assistantship as a
preparation for a career in university
teaching. Each year, the Institute offers a
prize, the Goodwin Medal, for conspicu-
ously effective teaching by a graduate
student.

The units for which an instructor or teaching
assistant may register as a student are
determined by the department in light of the
student's assistantship duties, program of
study, and compensation.

Appointments to teaching assistantships are
made upon recommendation of the head of
a department. A student who wishes to be
considered for a teaching appointment
should write to the department. Only full-time
graduate students who are candidates for
advanced degrees may be appointed. A
Free Application for Federal Student Aid
(FAFSA) is required for all teaching assistants
who are United States citizens or permanent
residents. This form may be obtained from
the Student Services Center, Room 11-120,
or at http://www.ed.gov/offices/OPE/
express.html.

Each year about 2,500 graduate students at
MIT hold appointments as research assis-
tants. The principal duty of a research
assistant is to contribute to a program of
departmental or interdepartmental research.

Most students welcome the opportunity to
participate as junior colleagues of the faculty
in an ongoing research project that fre-
quently influences their choice of thesis
topic. Appointments to research assistant-
ships are made by the department head to
full-time students who are candidates for
advanced MIT degrees.

The units for which a research assistant may
register are determined by the department in
light of duties and program of study.
Research assistants are compensated on
the basis of time devoted to their research.
In all cases they must pay full tuition.

Teaching and research assistants receive
stipends for the services that they provide;
these stipends are taxable income that is
subject to withholding tax. Teaching and
research assistants also receive a nontax-
able tuition scholarship.

Students who receive financial support from
other sources (fellowships, scholarships,
etc.) may receive supplementary stipends as
teaching or research assistants in accor-
dance with Institute and departmental
guidelines.

A graduate student's first recourse for loan
assistance should be through the Federal
Direct Student Loan Program. To establish
one's eligibility for this need-based loan, it is
necessary to file the Free Application for
Federal Student Aid (FAFSA) through the
federal processor and the MIT Graduate
Loan Application. The maximum subsidized
loan per year is $8,500, and interest (which
is subsidized while a student is enrolled at
least half-time) for first-time Direct Loan
borrowers is variable and is currently 7.59
percent (capped at 8.25 percent). The
interest rate is adjusted in July of each year.
Application forms and details of the applica-
tion procedure may be obtained from the
Student Services Center, Room 11-120.

For need remaining after a maximum
subsidized Direct Loan has been obtained,
the Unsubsidized Federal Direct Student
Loan and the nonfederal MIT Technology
Loan may be available. In determining need
for these programs, as well as the Direct
Loan Program, MIT compares student
resources available including assets, using
appropriate student budgets. Need is
determined within limits based on those
budgets. Technology Loans have 8.0
percent or 12.0 percent interest and require
a creditworthy comaker.

Students who are registered as nonresident
are not eligible for federal loans, but may
apply for the MIT Technology Loan.

Other loans that are not based on financial
need are available through outside agencies.
Information on these alternative programs is
available from the Student Services Center,
Room 11-120.

INTERNATIONAL STUDENTS

Students who are not United States citizens
or who do not possess a permanent resident
visa are not eligible for federal loans, nor are
they eligible for MIT loans during their first
year at MIT. International students must be
prepared to meet their expenses for the first
year without recourse to loans from the
Institute. Continuing international students
should have a reasonable plan to meet
expenses at MIT, which must not be limited
to MIT loans. All loans will require a credit-
worthy comaker who is a citizen or perma-
nent resident of the United States or
Canada.
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Other Employment
Opportunities

Employment is available both on campus
and off. The Student Employment Office
(SEO), Room 11-120, keeps up-to-date
listings of job opportunities which are open
to graduate students. Some positions are
available directly through administrative
offices on campus. Graduate students who
hold full-time research or teaching assistant-
ships or who receive full support on
fellowships or traineeships usually are not
eligible for such employment. The Graduate
Students Office should be consulted for
approval before undertaking such employ-
ment.

Graduate students who complete the Free
Application for Federal Student Aid (FAFSA)
may be eligible to work in the Federal
Community Service Program. Wages are
subsidized for students performing direct
community service at approved nonprofit
agencies.

For additional information, visit the SEO web
site at http://web.mit.edu/seo/.

Information on the FAFSA can be found on
the web site at http://www.ed.gov/offices/
OPE/express.html.

International students may work on campus,
but may require special permission from the
United States government to work off
campus. Citizens of other countries should
consult the International Students Office,
room 5-133 before accepting employment.

GRADUATE RESIDENTS

Regular resident graduate students who
have completed at least one graduate year
at MIT or new students who have been MIT
undergraduates may apply to Residential Life
and Student Life Programs, Room W20-549,
for positions as graduate residents. Such
positions provide room and board but no
stipend.

Graduate Education 
75
75Graduate Education



I

I;"

4

76 
Chapter V

76 Chapter V

tr74 r



ACADEMIC PROCEDURES AND
INSTITUTE REGULATIONS

What is MIT's policy on harassment? Does MIT
disclose information about students to persons
outside the Institute? Where can I park my car?
For answers to questions on the rules and regu-
lations that govern day-to-day life at the Insti-
tute, refer to this chapter.

Academic Procedures 78
Registration 78
Term Regulations and Examination Policies 80
Academic Performance and Grades 82
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I

Registration

Complete information on pre-registration and
registration may be found on WebSIS at
http://student.mit.edu. Additional information
may be found in the Academic Guide for
Undergraduates and Their Advisors and the
Graduate Education Manual.

RETAINING STUDENT STATUS

A person becomes an MIT student at the
start of the term for which he or she is ad-
mitted or readmitted. Regular student status
is retained until graduation, unless the stu-
dent withdraws or is disqualified.

For the fall and spring terms, undergraduate
and graduate students must complete the
three steps listed below in order to continue
student status during that term:

* Pre-registration must be completed ac-
cording to instructions issued by the
Registrar's Office.

* All Institute and Independent Living Group
charges must be paid when due, or satisfac-
tory alternative arrangements must be made
with Student Financial Services or the Inde-
pendent Living Group.

* Registration forms must be approved by
the student's advisor or registration officer,
signed by the student, and returned to the
Registrar's Office.

Students who do not complete these steps
by the published deadlines are subject to
fines. Failure to pay charges and complete
registration by the end of the fifth week of
the term (Add Date) will result in the loss of
student status.

Undergraduate and graduate students regis-
tered in the spring term who do not graduate
or withdraw from MIT retain their student
status throughout the following summer,
whether or not they register for the Summer
Session; they cease being students if they
do not register in the fall (although the rules
for student status with regard to loan repay-
ment are somewhat different). Graduate
students making progress toward a degree
during the summer must register for the
Summer Session in accordance with Gradu-
ate Students Office regulations.

Students do not have to pre-register for
Independent Activities Period to retain stu-
dent status between fall and spring terms.

If a student has begun the registration pro-
cess but wishes to withdraw, he or she must
notify Counseling and Support Services if an
undergraduate; his or her registration officer
if a graduate student; and in addition the
International Students Office if an interna-
tional student.

A person wishing to be reinstated as an
undergraduate must apply for readmission
through Counseling and Support Services. A
person wishing to be reinstated as a gradu-
ate student must apply for readmission
through the Admissions Office and the
student's department. International students
also need to be cleared by the International
Students Office.

People on campus who are not registered
during a term are not considered students
and have no student privileges.

REGISTRATION PROCEDURES

All students at MIT are assigned an advisor.
Advisors to freshmen are MIT faculty and
staff, assigned at the beginning of the fresh-
man year. (Freshmen may change advisors
through the Academic Resource Center
Room 7-104.) Upperclass undergradu-
ates who have declared a major are as-
signed a departmental advisor. Each
graduate student is assigned to a faculty
member in his or her department who also
serves as the student's registration officer.
Each student's program must be approved
by his or her advisor, and changes may be
made only with the advisor's approval.

Students register for their subjects on Regis-
tration Day at the beginning of each term. All
subjects to be taken during the current term,
including ROTC and thesis, should be listed on
the Registration Form. Separate procedures
are used for cross-registering at Harvard,
Massachusetts College of Art, School of the
Museum of Fine Arts, and Wellesley College.

A third-year or fourth-year undergraduate
student who wants to take an elective sub-
ject using the junior-senior P/D/F option
should indicate a "P" beside the subject on
the registration form. The subject is then
graded on a P, D, or F basis (where P means
C or better performance). The faculty advisor
and student must be sure that the subject
designated for P/D/F grading is not used to
fulfill a Departmental, Writing, Minor, or
General Institute Requirement, and that the
student does not take more than a total of

two subjects under this option during his or
her junior and senior years, until the under-
graduate program is finished. The P/D/F
option is not available to students for gradu-
ate degree credit.

Add/Drop forms signed by the student's
faculty advisor for undergraduates and regis-
tration officer for graduate students should
be used for all changes in registration after
Registration Day. The instructor's signature
is also required for adding a subject after the
first week of the term. The specific deadlines
for such changes are listed in the academic
calendar, inside the back cover of this cata-
logue. All Add/Drop forms should be hand
delivered by the student to the Student
Services Center, Room 11-120.

Students can review their Status of Registra-
tion on WebSIS. In addition, the Registrar's
Office sends out a report to every student
during the fourth week of the term. The
Status of Registration lists the student's
program as it is recorded in the Registrar's
Office. This confirms the student's registra-
tion and helps to identify any discrepancies.

A student is responsible for checking the
accuracy of his or her initial registration form
and any subsequent Add/Drop forms
submitted to the Registrar's Office, for
ensuring that the office is provided with a
correct current mailing address, and for
carefully reviewing the Status of Registration
on WebSIS to make sure that it accurately
reflects his or her registration. Steps to
eliminate any discrepancies should be taken
promptly by the student. The student should
keep copies of the original registration form
and all subsequent correction forms as
evidence of having followed these
procedures.

If an undergraduate wishes to add or drop
a subject or to make or change a P/D/F
designation after the deadline dates, the
student must petition the Committee on
Academic Performance (CAP), Room 7-104.
Graduate students must petition the
Graduate Students Office, Room 3-138.
Such petitions are not automatically
approved.

An undergraduate student who wishes to
withdraw during a term or arrange for a leave
of absence must see a dean in Counseling
and Support Services, Room 5-104. Gradu-
ate students should consult their registration
officer, department graduate office, or the
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uaduate Students Office, Room 3-138.
International students should also consult
the International Students Office,
Room 5-133.

In order to receive a degree, a student must
submit to the Student Services Center an
S.B. Degree Application or Advanced De-
gree Application by the deadline established
in the academic calendar for each term. A
degree will not be awarded unless all finan-
cial obligations to the Institute are clear and
there are no pending disciplinary actions.

PREREQUISITES

Prerequisites are used to indicate the se-
quence in which subjects are to be taken
and the base of knowledge on which a
particular subject will build. Before taking a
subject, a student should complete any
prerequisite(s) listed in the Chapter VIII for
that subject. (Co-requisites, which are listed
in italics, are to be taken concurrently.)

Once prerequisites and co-requisites are
included in a subject listing, it is the respon-
sibility of the instructor to insure that the
subject is taught at that level. At the first
class instructors should reiterate the prereq-
uisites and co-requisites, and describe ac-
ceptable substitutions.

Students who do not have the stated pre-
requisites should obtain the permission of
the instructor. Instructors may request that
the Registrar's Office identify students with-
out prerequisites, and in some cases, screen
them from the subjects.

If the instructor allows a student to waive or
make a substitution for a prerequisite, it is
then the student's responsibility to master
any missing background material in a timely
fashion so that the content of the subject
does not change for other students in the
subject.

The instructor may determine that a student
does not have the required preparation and
knowledge to take a subject and may, with
the help of the Registrar's Office, exclude the
student from the subject.

Some departments require students with a
D-level performance in certain prerequisite
subjects within the departmental program to
do additional work or to retake the prerequi-
site before proceeding with the follow-on
subject.

CREDIT HOURS AND DESIGNATIONS
FOR SUBJECTS

The credit hours (units) for each subject
indicate the total number of hours spent
each week in class and laboratory, plus the
estimated time that the average student
spends each week in outside preparation,
for one regular term. Each subject is listed in
Chapter VIII with three credit numbers,
showing in sequence the units allotted to
class; laboratory, design, or fieldwork; and
preparation. Each unit represents about 14
hours of work per term. The total unit credit
for a subject is obtained by adding together
all the units shown. Additional information
regarding subject designations may be found
in the Explanatory Notes which introduce
Chapter VIII.

The typical undergraduate student load,
based on a four-year program, is 45 to 54
units per term (four or four and one-half
subjects). However, if approved by his or her
faculty advisor, a student may follow a pro-
gram leading to an S.B. degree in more or
less than eight terms.

LIGHT-LOAD REGISTRATION BY
UNDERGRADUATES

The Institute feels that the concept of a four-
year residential college, requiring a full-time
academic program, is central to the MIT
undergraduate experience. An MIT degree
represents not only a specified number of
credit units and a collection of subjects, but
an intensity and continuity of involvement in
an academic enterprise and an immersion in
the culture of MIT as well. In general, MIT is
not an appropriate place for pursuing an
undergraduate education on an extended,
part-time basis.

Requests from students for light-load regis-
tration status are handled under the follow-
ing policy. Once enrolled as a regular
student, an undergraduate may not carry a
light load of subjects (register for fewer than
32 units) for more than a total of two terms
without petitioning the Committee on Aca-
demic Performance (CAP). The CAP allows
use of the light load beyond a second term
only for very special circumstances. Arrange-
ments to take a reduced load of subjects
should be initiated prior to the beginning of
the term; the student's term bill will reflect
the light-load tuition rate if the light-load
petition form is submitted several months

before the beginning of the teri. Ice proce
dure to be followed in submitting a light-load
petition is described on the form, as well as
in the Academic Guide for Undergraduates
and Their Advisors. Light-load tuition adjust-
ments are not normally available to students
who are (or were) in cooperative and intern-
ship programs.

Undergraduates taking a light load should
check with the student loan representatives
at the Student Services Center about pos-
sible adjustments in aid and, if taking less
than a half-time load (as defined in the regis-
tration instructions published each year, but
generally below 18 units) should check with
the student loan representatives regarding
possible impact on the repayment and grace
period of outstanding loans.

International students are required by immi-
gration regulation to be full-time students (36
or more units) during the academic year.
Light loads can be carried only under very
special circumstances with the approval of
the International Student Advisor.

ADVANCED STANDING
EXAMINATIONS FOR
UNDERGRADUATES

To qualify for an Advanced Standing Exami-
nation, an undergraduate student must
never have been registered for or attended
class at MIT in the subject concerned. If a
student fails an Advanced Standing Exami-
nation, he or she may not retake the exam,
but may register for the same subject in any
subsequent term.

A freshman who achieves C or better perfor-
mance on an Advanced Standing Examina-
tion receives the grade P, as well as credit
for the subject. For freshmen, such credit is
counted toward the 54- or 57-unit credit limit
for the current term if the examination is
taken either during the December or May
examination period. No record is kept of D or
F performance if the exam is taken during
the September examination period;
nonpassing D or F grades on Advanced
Standing Exams taken later in the freshman
year are posted on the internal record, but
not on the external transcript.

For all other students, a grade ranging from
A through F is recorded on the student's
external transcript. This grade is not incorpo-
rated in the student's term, or cumulative
rating. A passing grade entitles the student
to full credit for the subject.
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Term Regulations and
Examination Policies

If a student is on academic warning, an
Advanced Standing Examination taken dur-
ing the semester counts toward the
student's 48-unit credit limit. Examinations
taken in September or February do not
count toward the credit limit. (See Credit
Limit for Freshmen in Chapter I1).

GRADE REPORTS AND TRANSCRIPTS

Students may view their grade reports on
WebSIS. Grade reports for the spring term
are also mailed by the Registrar's Office to
all registered students. Students may order
transcripts of their academic record at the
Student Services Center, Room 11 -120, at a
cost currently set at $4 per copy. Transcript
fees for currently registered students are
charged to their student account.

These term regulations and examination
policies derive from Rules and Regulations of
the Faculty, available at http://web.mit.edu/
faculty/rules/. They apply to academic exer-
cises during the fall and spring terms. Ques-
tions of interpretation and requests for
exceptions to regulations should be referred
to the Chair of the Faculty.

ALL SUBJECTS

Class Times
Exercises should, in general, be held be-
tween 9 am and 5 pm, Monday through
Friday. Exercises begin five minutes after and
end five minutes before the scheduled hour
or half-hour.

Beginning of Term
Early in the term, the faculty member should
inform students of expectations regarding
permissible academic conduct. Particular
attention should be given to such questions
as the extent of collaboration permitted or
encouraged, and the use of prior years'
materials in completing problem sets, lab
reports, and other assignments.

Scheduling Final Examinations
Final examinations are held during the final
examination period at the end of each term,
and are scheduled through the Schedules
Office. A final examination should last at
least one hour and not more than three
hours. Final examinations may not be can-
celled once they are announced, and, after
the final examination schedule is published,
the time of the final examination may not be
changed.

Students are responsible for attending the
final examinations in subjects for which they
are registered. The schedule is issued sev-
eral months before the examination period.
Students are responsible for obtaining ex-
amination schedules and reporting any
conflicts in examinations to the Schedules
Office before the time limit given on the
examination schedule.

After the Last Scheduled Class
No classes, examinations, or exercises of
any kind may be scheduled after the last
regular scheduled class in a subject except
for final exams scheduled through the
Schedules Office. Formal review should be
held during regular class periods, but the
rule does not exclude the possibility of
sessions after the last day of classes at
which the instructing staff is available to

answer questions of students who choose to
attend. (The architecture design reviews that
occur during finals week are considered to
be equivalent to final examinations and are
scheduled by the Department of
Architecture.)

An instructor may give an extension to an
individual student, but blanket extensions
should not be given to the entire class.

Excused Absences from Final
Examinations
A student may be excused from a scheduled
final examination for reasons of illness or
significant personal problems. Undergradu-
ates should contact a dean in Counseling
and Support Services and graduate students
should contact the Dean for Graduate Stu-
dents if they wish to seek an excused ab-
sence; faculty members with questions
about this process should contact the ap-
propriate office. See definition of "0" and
'OX" under Grades.

The faculty member in charge of a subject
may excuse a student from a final examina-
tion for such reasons as conflicts either
between examinations or with religious
holidays. In these cases, a mutually satisfac-
tory agreement should be reached between
the student and the faculty member, the
agreement ratified in advance of the exami-
nation by the head of the department in
which the subject is offered, and the faculty
member prepared to submit a grade based
on other evidence.

UNDERGRADUATE SUBJECTS

Class Times
For undergraduate subjects, during the
instructional period of the fall and spring
terms, there should be no required academic
exercises between 5 pm and 7 pm, Monday
through Thursday, and between 5 pm Friday
and 8 am Monday.
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Beginning of Term
By the end of the first week of classes, the
faculty member must provide:

* a clear and complete description of the
required work including the number and
kinds of assignments;

* the approximate schedule of tests and due
dates for major projects;

e whether or not there will be a final exami-
nation; and

e the grading criteria and procedures to be
I ed.

Iv the end of the third week, the faculty
member must provide the precise schedule
of tests and major assignments.

Tests and Academic Exercise Outside
Scheduled Class Times
Tests, required reviews, and other academic
exercises held outside scheduled class times
should not be held on Monday nights.

In addition, tests should:

" not exceed two hours in length;

* be scheduled through the Schedules Of-
fice;

* begin no earlier than 7:30 pm when held in
the evening.

A student who is unable to take the test
owing to a conflict with a scheduled aca-
demic exercise or extracurricular activity
must be allowed to do so at another time.

When a test is held outside scheduled class
time during that calendar week:

e a regularly scheduled class hour (lecture or
recitation) should be cancelled, or

* no assignment should fall due.

Final Examinations
In some undergraduate subjects, final exami-
nations may be ex camera (out-of-room)
examinations. Ex camera examinations are a
different mode of testing intended to give
students access to computers and libraries
and evaluate their abilities to select re-
sources and answer questions of an integra-
tive nature. Ex camera final examinations are
not intended as a way to increase the
amount of material covered.

A faculty member must obtain the perinis-
sion of the Chair of the Faculty to hold ex
camera final examinations. Permission will
be granted for no more than five years. The
ex camera examination must:

e be scheduled through the Schedules
Office;

* be offered over the course of a single
afternoon-starting at 1:30 pm and ending
no later than 7:30 pm; and

* permit students unrestricted use of re-
sources.

End-of-Term Tests and Assignments
The Friday preceding the start of the Read-
ing Period is defined as the Last Test Date.
No tests will be held after this date until the
Final Examination Period.

If a subject has a final examination, no as-
signment may fall due after the Last Test
Date.

If a subject does not have a final examina-
tion, at most one assignment may fall due
between the Last Test Date and the end of
the last scheduled class period in the sub-
ject. This single assignment may include
both an oral presentation and a written
report if the two derive from the same
project.

Optional assignments between the Last Test
Date and the last scheduled class period in
the subject should be for self-study, and
may not be used toward part of the grade in
a subject, even for extra points or as substi-
tutes for earlier assignments.

GRADUATE SUBJECTS

Beginning of the Term
By the end of the third week, the faculty
member must provide:

* a clear and complete description of the
required work, including the number and
kinds of assignments;

e the schedule of tests and due dates for
major projects;

* whether or not there will be a final exami-
nation; and

0 the grading criteria and procedures to be
used.

A student who is unable to take a test that is
held outside of scheduled class time owing
to a conflict with another scheduled aca-
demic exercise or extracurricular activity
must be allowed to do so at another time.

End-of-Term Tests and Assignments
For each subject with a final examination, no
test should be given and no assignment,
term paper, or oral presentation should fall
due after the Friday preceding the start of
the Reading Period.

For each subject without a final examination,
at most, either one in-class test may be
given, or one assignment, term paper, or oral
presentation may fall due between the Friday
preceding the start of the Reading Period
and the end of the last regularly scheduled
class in the subject. An in-class test given
during this period is limited to one normal
class period (or to one and one-half hours,
whichever is shorter).

POLICY FOR EMERGENCY CLOSING
DURING FINAL EXAMS OR ON
REGISTRATION DAY

Every effort must be made to give final ex-
ams as scheduled during the final examina-
tion period. Because students have included
the final exam in their planning for the sub-
ject, faculty members may not choose to
cancel exams; they must give the exam as
scheduled, or as rescheduled in the event
the Institute is closed because of snow or
other emergency (see below).

9 In case of inclement weather during ex-
ams, getting to MIT may be difficult for indi-
viduals involved with proctoring an exam.
Thus, it is the responsibility of the depart-
rent and the faculty member in charge to
provide in advance for alternate staff who are
physically at MIT and who have access to
the written exam questions. Exam proctors
will accommodate late student arrivals to the
extent possible.

* In case of emergency closing or delayed
opening during exams, students, faculty, and
staff can call (617) 258-8378 (258-TEST) to
get up-to-date information during exam
week. In the event of an emergency closing
or delayed opening, callers receive specific
instructions regarding rescheduled exam
times and locations. The SNOW line
(253-SNOW) refers callers to 258-TEST for
exam information.
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Academic Performance and
Grades

* If the Institute is closed, the exams sched-
uled during that period are postponed to the
next available "contingency" exam periods,
usually evenings 6-9 pm through the last day
of the exam period, and either the second
day of IAP (fall exams) or the day following
the exam period (spring exams). If MIT has a
delayed opening, for example, 10 am, then
the starting times for exams is delayed.
Details are given on the telephone line
258-TEST.

* Students who miss exams given at the
rescheduled times will be excused; faculty
should submit the interim grade 0, to which
an "X" will be added routinely. These stu-
dents will take a postponed final exam given
near the beginning of the next regular term.

If the Institute is closed during part or all of
Registration Day, students, faculty, and staff
can call (617) 258-8378 to get up-to-date
information regarding rescheduled registra-
tion activities.

STUDENT ABSENCE FOR RELIGIOUS
OBSERVANCES

Massachusetts state law regarding student
absence due to religious beliefs has been
adopted by the Institute as follows:

Any student who is unable to attend classes
or participate in any examination, study, or
work requirement on a particular day be-
cause of his or her religious beliefs is ex-
cused from any such activity. The student
will be given the opportunity to make up the
work that was missed, provided that the
makeup work does not create an unreason-
able burden upon MIT.

The Institute will not levy fees or charges of
any kind when allowing the student to make
up missed work. In addition, no adverse or
prejudicial effects will result because stu-
dents have made use of these provisions.

UNDERGRADUATE ACADEMIC
STANDARDS

The Committee on Academic Performance
(CAP) ensures that the minimum academic
standards proposed by the individual depart-
ments for undergraduate students are con-
sistent throughout the Institute and conform
to the rules and regulations approved by the
faculty. In view of the individual nature of
student academic performance, the CAP
does not establish rigid standards of aca-
demic performance to be used throughout
the Institute. The Institute generally expects
undergraduate students to complete the
requirements for a single S.B. degree in four
years; the usual load of subjects is approxi-
mately 45-54 units of credit per term. Nor-
mally, however, the CAP accepts a minimum
academic record of at least 36 units of credit
with a term rating of 3.0 or above (on a 5.0
scale) at the end of any regular term, unless
the Committee has specifically notified an
individual student that a higher level of per-
formance is required. (The latter would only
occur as a result of previously poor perfor-
mance.)

When these criteria are not met, the CAP
considers each student's academic perfor-
mance on an individual basis. Consideration
is given not only to the grades received in
the various subjects for which the student is
registered, but also to the total number of
subject units, the nature of the subjects
themselves, progress toward the degree,
and those factors in the student's own per-
sonal situation that may have affected his or
her academic performance in a given term.
The Academic Guide for Undergraduates
and Their Advisors gives more detailed
information concerning the end-of-term
procedures followed by the CAP in reviewing
the academic records of undergraduate
students. Published by the CAP and the
Office of Academic Services, this resource is
available at the following web site:
http://web.mit.edu/acadinfo/undergrad/
academic-guide/. For further information,
contact the CAP Office, Room 7-104,
(617) 253-4164.

In order to receive federal financial aid under
Title IV, an undergraduate student is con-
sidered to be making satisfactory progress
as long as at least 33 units per term have
been completed with a term rating above 3.0
at the end of any regular term. All under-
graduates whose performance falls below
this standard will be considered, for Title IV

purposes, to be under CAP review during
the subsequent term. A student will be con-
sidered to be making satisfactory progress
unless the CAP withdraws permission for the
student to continue.

GRADUATE ACADEMIC STANDARDS

It is the responsibility of the Committee on
Graduate School Programs (CGSP) to moni-
tor minimum academic standards for gradu-
ate students and special graduate students
in accordance with the rules and regulations
of the faculty. The CGSP reviews the aca-
demic records of all graduate students at the
end of each term (including the summer
session), giving particular attention to stu-
dents with cumulative ratings below 3.5 to
4.0. Consideration is given to low grades
and factors affecting a student's ability to
meet the requirements for the degree pro-
gram in which he or she is enrolled.

Recommendations for action by the CGSP
are made by departmental graduate commit-
tees. Unless extenuating circumstances are
found, students who are not making satis-
factory progress towards a degree may be
denied permission to continue or may be
warned that without substantial improvement
the following term, they may be refused
further registration.

More detailed information concerning proce-
dures followed by CGSP may be found in
the Graduate Education Manual. It is also
important for students to be informed about
individual department requirements and
expectations concerning academic perfor-
mance.

In order to receive federal financial aid under
Title IV purposes, a graduate student is
considered to be making satisfactory
progress as long as his or her cumulative
grade point average exceeds 4.0, and if the
number of terms of enrollment does not
exceed five for a master's candidate or 10
for a Ph.D. or Sc.D. candidate. Graduate
students whose performance falls below this
standard will be considered, for Title IV
purposes, to be under CGSP review during
the subsequent term. A student under CGSP
review will be considered to be making
satisfactory progress if the CGSP does not
withdraw permission for the student to con-
tinue.
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GRADES

Grades at MIT are not rigidly related to any
numerical scores or distribution functions,
that is, grades are not awarded solely ac-
cording to predetermined percentages. As
can be seen from the following grade de-
scriptions, a student's grade in a subject is
related more directly to the student's mas-
tery of the material than to the relative per-
formance of his or her peers. In determining
a student's grade, consideration is given for
elegance of presentation, creativity, imagina-
tion, and originality where these may appro-
priately be called for.

Passing Grades. Undergraduate and
graduate students who satisfactorily com-
plete the work of a subject by the end of the
term receive one of the following grades:

A
Exceptionally good performance demon-
strating a superior understanding of the
subject matter, a foundation of extensive
knowledge, and a skillful use of concepts
and/or materials.

B
Good performance demonstrating capacity
to use the appropriate concepts, a good
understanding of the subject matter, and an
ability to handle the problems and materials
encountered in the subject.

C
Adequate performance demonstrating an
adequate understanding of the subject mat-
ter, an ability to handle relatively simple
problems, and adequate preparation for mov-
ing on to more advanced work in the field.

Note that the MIT internal grading system
includes plus (+) and minus (-) modifiers for
use with the letter grades A, B, and C for all
academic subjects (except advanced stand-
ing exams). These modifiers are included on
internal grade reports. However, they are not
officially part of student's grades, they do
not appear on MIT transcripts, and they do
not affect internally or externally reported
grade-point averages.

D
Minimally acceptable performance demon-
strating at least partial familiarity with the
subject matter and some capacity to deal
with relatively simple problems, but also
demonstrating deficiencies serious enough
to make it inadvisable to proceed further in
the field without additional work. Some
departments require students with D-level
performance in certain prerequisite subjects
within the departmental program to do addi-
tional work, or to retake the prerequisite,
before proceeding with the follow-on subject.

P
When use of the passing grade P is autho-
rized, it reflects performance at the level A,
B, or C, with the student graded on a P/D/F
basis.

Note that the internal use of plus (+) and
minus (-) modifiers does not affect use of the
P grade.

Non-Passing Grades. The grades and
notations used for subjects not passed or
not completed by the end of the term are as
follows.

DN
Signifies a D grade on Freshman Pass/No
Record.

F
Failed. This grade also signifies that the
student must repeat the subject to receive
credit.

FN
Signifies an F grade on Freshman Pass/No
Record.

0
Absent. This grade indicates that the student
was progressing satisfactorily during the
term but was absent from the final examina-
tion, did not turn in the final paper or project,
and/or was absent during the last two weeks
of the term. Like an F grade, an 0 grade
carries no credit for the subject, but the 0
grade can be converted to a grade of OX.
Unsatisfactory performance because of
absence throughout the term should be
recorded as F.

ox
Absence satisfactorily explained to and
excused by a dean in Counseling and Sup-
port Services in the case of an undergradu-
ate student or by the Dean for Graduate
Students in the case of a graduate student.
The faculty member in charge of the subject
will be notified when an 0 is changed to an
OX. An OX carries no credit for the subject.
However, the faculty member in charge must
provide the student the opportunity to re-
ceive a credit-carrying grade. This may be
done with or without the instructor requiring
a make-up final examination or other addi-
tional evaluation procedure.

I
Incomplete. The grade I indicates that a
minor part (less than one-fifth) of the subject
requirements has not been fulfilled and that a
passing grade is to be expected when the
work is completed. The grade I for the term
remains permanently on the student's record
even when the subject is completed. A
typical example of a "minor portion of the
work required" might be a paper or a labora-
tory report. The work is to be completed
before Add Date of the succeeding term of
the regular academic year; however, the
faculty member in charge, in negotiation with
the student, has the right to set an earlier or
later date for pedagogical reasons or extenu-
ating circumstances.

Graduate students must petition the Gradu-
ate Students Office to record a grade after a
deadline.

Since fall term 1996-97 for undergraduate
students: The completion date is to be en-
tered on the Instructor's Report Form which
must accompany the grade of I. This
completion date cannot be any later than the
end of the succeeding term of the regular
academic year unless completion of the
work requires facilities or resources which
will not be available to the student within that
time period. In this latter case, a notation to
this effect must be made by the instructor on
the form reporting the I grade, along with an
indication of the earliest date upon which the
necessary facilities will be available to that
student and the corresponding expected
completion date. If the work is not com-
pleted by the agreed upon deadline, the
faculty member in charge must submit a final
grade by the last day of the regular term
during which the work was to have been
completed. This grade is to be based on the
work completed in the subject within the
framework of the whole subject.
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Policies and Procedures

Also since fall term 1996-97, no grade of I
can be assigned to any undergraduate in the
semester in which he or she graduates. All
grades of Incomplete awarded prior to fall
1996 must be resolved prior to graduation.

J
A notation assigned for work such as thesis,
UROP, Special Topics, or "At Plant" registra-
tion (internship or industrial practice), which
has progressed satisfactorily, but has not
been completed. Grade given upon comple-
tion of the work in a later term also covers
this term. Faculty members must obtain
approval from the Committee on Curricula or
the Committee on Graduate School Pro-
grams to use the grade of J in subjects other
than those mentioned above.

U
A notation for thesis work that has not been
completed and in which progress has been
unsatisfactory. Grade given upon completion
of the work in a later term also covers this
term. Unless a student's progress improves
significantly, the student may expect that
grade to be failing.

T
Temporary notation. It is used for subjects
which cover the equivalent of one term's
work, but are scheduled over parts of two
normal grading periods. Prior approval must
have been obtained from the Committee on
Curricula for undergraduate subjects or the
Committee on Graduate School Programs
for graduate subjects. This notation is re-
corded only on the student's internal record.
A permanent grade must be assigned when
the subject is finished.

Other Notations. The following notations
are also Lised on the academic record.

S
Notation for credit awarded for work done
elsewhere.

SA
Notation for satisfactorily completed doctoral
thesis. Doctoral theses are not graded.

DR
A notation to be used only on the student's
internal record for a subject dropped after
the fifth week of the regular term.

MIT expects that all students come to the
Institute for a serious academic purpose and
expects them to be responsible individuals
who conduct themselves with high stan-
dards of honesty and personal conduct.
Disappointments in this expectation have
been rare. Therefore, it is MIT's policy to
maintain rules and regulations consistent
with efficient administration and the general
welfare of the MIT community.

Fundamental to the principle of independent
learning and professional growth is the re-
quirement of honesty and integrity in con-
duct of one's academic and nonacademic
life. Maintenance of a healthy living and
learning environment requires that all mem-
bers of the community exercise due respect
for the basic rights of one another.

ACADEMIC HONESTY

Cheating, plagiarism, unauthorized collabo-
ration, and other forms of academic dishon-
esty are considered serious offenses for
which disciplinary penalties can be imposed.

Early in the term, the instructor should inform
students of expectations regarding academic
conduct in the subject. See the section Term
Regulations earlier in this chapter.

Some academic offenses by students can
be handled directly between the faculty
member and the students involved. In some
cases, it may be necessary for the depart-
ment head to review, or otherwise to assist
in, the resolution of the matter. When a
dispute cannot be resolved satisfactorily
within the department, or if it seems appro-
priate, a complaint against a student can be
brought to the Committee on Discipline, or
the Dean for Student Life, as explained in the
section on Complaint and Disciplinary Proce-
dures.

INSTITUTE POLICY ON HARASSMENT

Harassment of any kind is not acceptable
behavior at MIT; it is inconsistent with the
commitment to excellence that characterizes
MIT's activities. MIT is committed to creating
an environment in which every individual can
work, study, and live without being ha-
rassed. Harassment may therefore lead to
sanctions up to and including termination of
employment or student status.

Harassment is any conduct, verbal or physi-
cal, on or off campus, that has the intent or
effect of unreasonably interfering with an
individual's or group's educational or work
performance at MIT or that creates an intimi-
dating, hostile or offensive educational, work
or living environment. Some kinds of harass-
ment are prohibited by civil laws or by MIT
policies on conflict of interest and nondis-
crimination (see relevant sections of Policies
and Procedures).

Harassment on the basis of race, color,
gender, disability, religion, national origin,
sexual orientation or age includes harass-
ment of an individual in terms of a stereo-
typed group characteristic, or because of that
person's identification with a particular group.

Sexual harassment may take many forms.
Sexual assault and requests for sexual favors
that affect educational or employment deci-
sions constitute sexual harassment. How-
ever, sexual harassment may also consist of
unwanted physical contact, requests for
sexual favors, visual displays of degrading
sexual images, sexually suggestive conduct,
or offensive remarks of a sexual nature.

The Institute is committed under this policy
to stopping harassment and associated
retaliatory behavior. All MIT supervisors have
a responsibility to act to stop harassment in
the areas under their supervision.

Any member of the MIT community who
feels harassed is encouraged to seek assis-
tance and resolution of the complaint. To
implement the policy on harassment, MIT
provides a variety of avenues by which an
individual who feels harassed may proceed,
so that each person may choose an avenue
appropriate to his or her particular situation.
Institute procedures are intended to protect
the rights of both complainant and respon-
dent, to protect privacy, and to prevent
supervisory reprisal.

MIT's policy on harassment appears in the
guide Dealing with Harassment at MIT,
which is available in the Information Center,
Room 7-121, and on MIT's web site at
http://web.mit.edu/communications/hg/.
General complaint procedures are described
in Policies and Procedures Section 3.33, also
available in the Information Center,
Room 7-121.
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INSTITUTE POLICY ON HAZING

In accordance with Massachusetts state law
(Chapter 536), the Institute has adopted the
following policy statement on the crime of
hazing.

The term hazing is defined by law as "any
conduct or method of initiation into any
student organization, whether on public or
private property, which willfully or recklessly
endangers the physical or mental health of
any student or other person." Such conduct
includes but is not limited to beating; whip-
ping; branding; forced calisthenics; exposure
to the weather; forced consumption of any
food, liquor, beverage, drug or other sub-
stance; or any other brutal treatment or
forced physical activity that may affect the
physical health or safety of the person.

According to the law, anyone identified as
the principal organizer as well as any partici-
pant in the crime shall be punished by a fine
of not more than $1,000 or by imprisonment
for not more than 100 days, or both.

Any person witnessing a hazing incident
must report the incident to the MIT Campus
Police. Failure to make such a report is
punishable by a fine of not more than $500.

The heads of all student organizations re-
ceive a copy of the law from the Office of the
Dean for Student Life and are required to
sign an acknowledgment stating they have
received a copy. Anyone desiring a copy of
the law should contact the office.

MIT considers acts of hazing to be extremely
serious offenses to the community and will
treat offenders accordingly. The MIT Interfra-
ternity Conference has also developed its
own policy on hazing, which is applicable to
all fraternities, sororities, and independent
living groups.

POLICY ON THE USE OF ALCOHOL

MIT observes all laws and regulations gov-
erning the sale, purchase, and serving of
alcoholic beverages by all members of its
community and expects that these laws will
be adhered to at all events associated with
the Institute. This includes activities on the
MIT campus, in MIT independent living
groups, and at off campus functions spon-
sored and supported by MIT or any of its
affiliated groups.

The Institute does not intend through its
guidelines or policies to restrict the respon-
sible use of alcohol by members of the MIT
community who are at or above legal drink-
ing age. Efforts to observe existing laws and
regulations in an environment in which the
majority of the undergraduate student body
is not of drinking age will, however, almost
certainly impose some constraints on those
who are of age.

No alcoholic beverages may be served or
consumed in any work area of the Institute at
any time, except in Institute dining areas, or
at official Institute functions when expressly
authorized by a member of the Academic
Council.

Institute funds may not be used by student-
run organizations to purchase alcohol. This
includes both graduate and undergraduate
groups and residence halls. As a result,
"house taxes" and student activities funds
may not be used to purchase alcohol; how-
ever, they may be used to hire bonded bar-
tenders and /or party monitors.

MIT departments, including academic de-
partments, laboratories, and centers, and
administrative units, may not use Institute
funds to purchase alcohol for events where
persons under the age of 21 are present.
This prohibition may be waived with the
approval of the relevant dean, vice president,
or other member of the Academic Council,
based on a determination that the require-
ments for serving alcohol at events are un-
derstood and will be observed.

All nonstudent-sponsored events where
alcohol is served must be registered through
the Conference Services Office, after being
authorized by a member of the Academic
Council. All student-sponsored events where
alcohol is served must be registered through
the Residential Life and Student Life Pro-
grams Office.

Violations of this policy may be grounds for
serious disciplinary action, up to and includ-
ing discharge.

OTHER PERSONAL CONDUCT

All members of the MIT community are
expected to conduct themselves with proper
respect for one another and for each other's
property.

Improper use of Institute property or facili-
ties, including keys, computers, telephones,
and so forth, or misuse of MIT's name, or
violation of Institute regulations, may result in
disciplinary proceedings within the Institute,
or legal proceedings outside of MIT, or both.

Off campus misconduct may be a basis for
MIT action when the Institute considers such
misconduct to be a violation of the stan-
dards of behavior expected of members of
the MIT community that makes it appropriate
for the Institute to review the matter. The
Institute reserves the right to determine its
jurisdiction on a case-by-case basis. Student
status in no sense renders an individual
student immune from the jurisdiction of civil
or criminal courts and other governmental
authorities. MIT actions will take into account
applicable law as well as the policies and
procedures of the Institute and the stan-
dards of behavior expected of members of
the educational community.

MIT handles internally some incidents that
might give rise to civil or criminal liability. This
is done with the understanding by the out-
side community that MIT deals seriously with
such offenses. As is the case for many
universities, local authorities often rely on
MIT to resolve such issues as long as the
internal policies and procedures are effective
and adequate. MIT action by itself, however,
does not preclude the possibility of other
judicial remedy.

If an infraction causes a student to be in-
volved both in Institute disciplinary proceed-
ings and in criminal proceedings, and if an
Institute decision might prejudice the court
case, the Institute will usually hold its final
decision in abeyance until after the criminal
proceedings have been concluded.

MIT traditionally has placed considerable
responsibility on students' governing groups
to deal with problems in the student commu-
nity. Problems and disputes that cannot be
resolved at the local level can be referred to
the Office of the Dean for Student Life for
advice, guidance, mediation, or resolution. In
appropriate cases, the Dean for Student Life,
or his or her designees, may impose sanc-
tions, which can include placing the student
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on discipnryi warning or probation, fine,
Institute or community service, prohibiting a
student from living in an Institute residence, or
recommending suspension or expulsion to the
president. The "Student Conflict Resolution
and Discipline at MIT" guide is available in the
Office for the Dean for Student Life with more
information on these procedures. See the web
site at http://web.mit.edu/committees/conf-ref/
for more information.

COMPLAINT AND DISCIPLINARY
PROCEDURES

Students who believe that they have been
treated improperly for any reason are en-
couraged to raise their concerns. Difficulties
with other students can be pursued within
the living group, department, other appropri-
ate venues or groups, or else brought to the
Committee on Discipline or the Office of the
Dean for Student Life. Concerns relating to
academic or work situations should be
raised directly with professors, instructors,
academic advisors, and immediate work
supervisors, as appropriate to the nature of
the problem.

If a problem cannot be resolved at this level,
students should either seek assistance from
their department head or dean or avail them-
selves of the assistance of the Office of the
Dean for Student Life or Graduate Students
Office. In situations where a student feels
wrongly accused or unjustly penalized, the
student may request advice and assistance
from the Office of the Dean for Student Life
regarding the possibility of further discussion
among the parties or referral of the case to
the Committee on Discipline. Students may
also bring concerns to the attention of an
Ombudsperson in the Office of the Presi-
dent.

It is Institute policy that individuals will not be
reprimanded or discriminated against for
initiating an inquiry or complaint and that the
rights of the individual against whom a com-
plaint is made will be protected.

Anyone in the MIT cornmunity-including
individual students, faculty members, and
employees of the Institute-may bring a
formal complaint against a student to the
Committee on Discipline. The committee is
composed of six faculty members, five stu-
dents, and the Dean for Student Life, ex
officio. It adjudicates cases of academic
offenses, violations of Institute regulations
and standards, and other infractions alleged
to have been committed by students.

A formal complaint against a student must
be submitted in writing to the Office of the
Dean for Student Life or to the Chairperson
of the Committee on Discipline. There are
procedures to protect the rights of a student,
including assistance in preparing a response
to a complaint. The student who has been
charged may select an advisor from the MIT
community to assist him or her in preparing
a response to the charge(s) and to attend
the committee hearing with the student; the
person making the charge has the same
rights. Statements at a committee hearing
are made by the person who brought the
charge, by the student who is charged (if he
or she chooses to speak), and by witnesses.
Detailed procedures of the Committee on
Discipline are available from the Office of the
Dean for Student Life.

Among the sanctions available to the Com-
mittee on Discipline are reprimand, informal
probation, formal probation with or without
monitoring, and recommendation to the
President that the student be suspended or
expelled. Formal probation, suspension, and
expulsion are noted on the student's tran-
script for a specified period. Such notation
may be removed upon written application to
the committee under conditions set forth in
the statement referenced earlier.

This procedure serves also as the grievance
procedure for students as required by Title IX
of the Higher Education Act of 1972 with
regard to grievances arising out of alleged
discrimination on the basis of sex, and for
disabled students alleging failure to comply
with Sections 503 and 504 of the Rehabilita-
tion Act of 1973, and the Americans with
Disabilities Act of 1990. Inquiries concerning
the Institute's policies and compliance with
applicable laws, statutes, and regulations
(such as Title IX and Section 504) may be
directed to the Vice President for Human
Resources, Room El 9-291, (617) 253-6512.

A complaint against anyone employed by
MIT may go to the immediate or higher
supervisor of the apparent offender, or to the
Human Resources Office on campus or at
Lincoln Laboratory.

A description of the complaint procedures
for persons employed at MIT is included in
Policies and Procedures. Refer to the guide
Dealing with Harassment at MIT for the rules
and regulations of the Committee on Disci-
pline as well as procedures for formal hear-
ings of the Office of the Dean for Student
Life. Both publications are available in the
Information Center, Room 7-121, and on
MIT's web site.

VOTER REGISTRATION

Voter registration forms and instructions are
available in the Student Services Center,
Room 11-120, and at the registration loca-
tion on fall and sprinq term Registration Day.
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Privacy of Student Records

MIT's Student Information Policy governs the
circumstances under which, and the persons
to whom, student information may be dis-
closed, as well as students' rights to access
their own records and to challenge their
accuracy. As required by federal law, this
policy includes the rights and privacy protec-
tions provided by the Family Educational
Rights and Privacy Act (Title 20, U.S. Code,
section 1 232g, often referred to as "FERPA"
or the "Buckley Amendment").

The following summarizes in general terms
the major student rights under FERPA. For
more detailed information, the policy in its
entirety should be consulted. The full text of
MIT's Student Information Policy may be
found on the web at http://web.mit.edu/
policies/sip/, or in printed form at the MIT
Libraries and at the MIT Information Center,
Room 7-121.

EDUCATION RECORDS

Under FERPA, education records include
most tangible materials, including computer
records, maintained by MIT that relate di-
rectly to an identifiable student currently or
formerly enrolled at MIT. These include ad-
missions records, grades, most course
work, exams, UROP records, disciplinary
records, and financial aid records, as well as
gender, nationality, race, ethnicity, and iden-
tification photographs. Education records do
not include Directory Information, as de-
scribed below, or those records of Institute
faculty and staff members that are made for,
and restricted to, their personal use. Other
kinds of information, such as medical and
law enforcement records, are also excluded
from the definition of education records.
These are sometimes governed by other
laws and/or policies.

DISCLOSURE

Under FERPA, a student has the right to
consent to disclosures of personally identifi-
able information contained in the student's
education records, except to the extent that
it authorizes disclosure without consent.

Disclosure Within MIT
Under one FERPA exception, individually
identifiable information contained in a
student's education records may, without
the student's consent, be disclosed within
MIT to Institute officials with a legitimate
educational interest, meaning officials who
need that specific information in order to
fulfill their professional responsibilities. A
school official is a person employed by the
linstitute in an administrative, supervisory,
academic, or research, or support staff
position (including law enforcement unit
personnel and health staff); a person or
company with whom the Institute has con-
tracted (such as an attorney, auditor, or
collection agent); a person serving on the
MIT Corporation; or a student serving on an
official committee, or assisting other school
officials in performing their tasks. In addition,
victims of crimes of violence will be informed
of the outcomes of disciplinary proceedings
about those incidents.

Disclosure Outside of MIT
As a general rule, individually identifiable
information contained in a student's educa-
tion records may be disclosed to persons
outside of MIT only with the student's prior,
written consent. MIT discloses education
records without a student's consent to other
schools in which the student seeks enroll-
ment or is enrolled. The student has the
right, upon request, to a copy of the records
disclosed to another school. Although par-
ents normally are not entitled to review stu-
dents' education records without the
students' consent, appropriate MIT repre-
sentatives may consult with parents and
others in emergencies when health and
safety issues so require. Disclosure may also
be made without consent to government
agencies or in accordance with legal process
only to the extent required by law.

Directory Information
A student's name, term and permanent
home address, MIT office address, term
phone number, term e-mail address, course,
year and registration type, degrees received,
dates of attendance, and for an intercolle-
giate athletic team member, height and
weight, is designated as a student's "direc-
tory information." This information may be
disclosed within and outside of MIT without a
student's consent. Students have the right
to require that some or all of their directory
information not be disclosed (except as
otherwise permitted under FERPA) by follow-
ing the instructions on WebSIS. In order to
prevent publication in the printed Student
Directory published each fall this request
must be made at the very beginning of the
fall term.

STUDENTS' ACCESS TO THEIR OWN
RECORDS

A student has the right to review his or her
own education records within 45 days after
making a written request to the department
or unit that maintains the records, to the
Registrar, to the Office of the Dean for Un-
dergraduate Education, or to the Office of
the Dean for Graduate Students, identifying
the records the student wishes to inspect.
The appropriate MIT official will make ar-
rangements for access and notify the stu-
dent of the time and place where the records
may be inspected. If the records are not
maintained by the MIT official to whom the
request was submitted, that official shall
advise the student of the correct official to
whom the request should be addressed. The
right to access includes the right to obtain
copies. The right does not, however, extend
to portions of a student's education records
that relate to other identifiable students.
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Motor Vehicles

CORRECTION OF RECORDS

A student has the right to request the
amendment of information in his or her edu-
cation records that the student believes is
inaccurate or misleading. Such a request
may be made to the custodian of the record,
to the Office of the Dean for Undergraduate
Education, or to the Office of the Dean for
Graduate Students and should clearly iden-
tify the part of the record the student wants
changed, and state why it is inaccurate or
misleading. If the requested amendment is
not made, MIT will notify the student of this
decision and that the student has the right to
a hearing concerning the requested amend-
ment. Additional information on the hearing
procedures will be provided to the student
when he or she is notified of the right to a
hearing. If the correction is not made as a
result of the hearing, the student may include
his or her own statement in the record.
Because grades and evaluations are the
result of academic judgment, they are not
subject to this type of challenge.

RIGHT TO FILE COMPLAINT

A student has the right to file a complaint
with the U.S. Department of Education con-
cerning alleged failures by MIT to comply
with the requirements of FERPA. The name
and address of the office that administers
FERPA is: Family Policy Compliance Office,
U.S. Department of Education, 400 Maryland
Avenue, SW., Washington. D.C., 2020-4605.

All motor vehicles operated by students
must be registered each year with the MIT
Parking Office. Failure to register will result in
a $50 fine. This registration is required
whether or not a parking sticker is obtained.

Parking facilities at MIT are extremely limited.
Students are advised to avoid bringing an
automobile to MIT if possible. In general, the
Institute cannot provide parking for fresh-
men. Parking space is allocated to
upperclass students as available in the
Westgate lot through Residence Life and
Student Life Programs, Room E32-200.
Graduate student residents may obtain MIT
approval through the Graduate Residential
Life Office in Room E32-133. Students living
off campus should contact their departmen-
tal administrative office for parking permit
approval. Students with disabilities who have
parking requests should see the Medical
Department, or the Disabilities Services
Department, for approval.

Students who plan to bring motor vehicles to
Cambridge should take careful note of the
information regarding pertinent Massachu-
setts laws mailed with registration material.
In addition, since the rate of car thefts in this
state is one of the highest in the nation,
serious consideration should be given to
equipping automobiles with anti-theft de-
vices.
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INTERDEPARTMENTAL STUDY

AND RESEARCH

Some interdisciplinary programs and research
facilities provide opportunities for undergradu-
ates to engage in research or study as part of a
departmental major, and some provide a way to
broaden a student's educational experience.
Undergraduates enrolled in a variety of
departments may find valuable possibilities for
thesis work and participation in the Undergradu-
ate Research Opportunities Program (UROP).
This chapter also describes many opportunities
for graduate students.

Overview 90

Centers, Labs, and Programs 91
Artificial Intelligence Laboratory 91
Biotechnology Process Engineering Center 91
Cambridge-MIT Institute 92
Center for Advanced Educational Services 92
Center for Advanced Visual Studies 93
Center for Archaeological Materials 93
Center for Biomedical Engineering 94
Center for Cancer Research 94
Center for Computational Research in

Economics and Management Science 94
Center for Coordination Science 94
Center for eBusiness@MIT 95
Center for Environmental Health Sciences 95
Center for Information Systems Research 95
Center for Innovation in Product

Development 96
Center for International Studies 96
Center for Learning and Memory 97
Center for Materials Science and Engineering 98
Center for Real Estate 98
Center for Space Research 98
Center for Technology, Policy, and Industrial

Development 99
Center for Transportation Studies 99
Clinical Research Center 100
Francis Bitter Magnet Laboratory 100
Haystack Observatory 101
Industrial Performance Center 101
Institute for Work and Employment Research 101

Knight Science Journalism Fellows Program 101
Laboratory for Computer Science 102
Laboratory for Electromagnetic and

Electronic Systems 102
Laboratory for Energy and the Environment 103
Laboratory for Financial Engineering 105
Laboratory for Information and

Decision Systems 105
Laboratory for Manufacturing

and Productivity 105
Laboratory for Nuclear Science 106
Leaders for Manufacturing Program 106
Lincoln Laboratory 107
Materials Processing Center 107
Media Laboratory 108
Microsystems Technology Laboratories 108
MIT Entrepreneurship Center 109
Nuclear Reactor Laboratory 109
Operations Research Center 109
Plasma Science and Fusion Center 110
Productivity from Information

Technology Program 111
Program in Polymer Science and Technology 111
Program on the Pharmaceutical Industry 112
Research Laboratory of Electronics 112
Sea Grant College Program 112
Singapore-MIT Alliance 113
Spectroscopy Laboratory 114
System Design and Management Program 115
System Dynamics Group 115
Technology and Development Program 115
Technology and Policy Program 116
Women's Studies Program 116

Other Affiliations 117
Draper Laboratory 117
Edgerton Center 117
Whitehead Institute for Biomedical Research 118
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Auvances in knowledge and concern with
the functioning of modern society have led
researchers to become interested in
complex problems that can no longer be
adequately resolved from the vantage point
of a single academic department. Thus, at
MIT, many faculty and students from
different fields, work together in a variety of
interdisciplinary centers, laboratories, and
programs that cross departmental or School
lines. Some of these opportunities lead to
degrees, or form the basis for a minor
program; many can be explored through the
various organizations and research facilities
available at MIT.

School of Architecture and Planning
Center for Advanced Visual Studies
Center for Real Estate
Media Laboratory

School of Engineering
Artificial Intelligence Labnratory
Biotechnology Process Engineering Center
Center for Innovation in Product

Development
Center for Technology, Policy, and Industrial

Development
Center for Transportation Studies
Concourse (for freshmen, see Chapter I1)
Industrial Performance Center
Integrated Studies Program (for freshmen,

see Chapter 1I1)
Laboratory for Computer Science
Laboratory for Electromagnetic and

Electronic Systems
Laboratory for Information and Decision

Systems
Laboratory for Manufacturing and

Productivity
Leaders for Manufacturing Program
Materials Processing Center
Microsystems Technology Laboratories
Program in Polymer Science and Technology
Singapore-MIT Alliance
System Design and Management Program
Technology and Policy Program

Refer also to the section following the
Dean's Statement for the School of
Engineering in Chapter VII which describes
the Engineering Internship Program and
School-Wide Electives.

School of Humanities, Arts, and Social
Sciences
Center for International Studies
Knight Science Journalism Fellows Program
Women's Studies Program

The School of Humanities, Arts, and Social
Sciences offers a number of interdisciplinary
programs for undergraduates as well as the
Hass Minors in Regional Studies. Refer to
Interdisciplinary Programs, following the
Dean's Statement in Chapter VII.

School of Science
Center for Cancer Research
Center for Learning and Memory
Center for Space Research
Experimental Study Group (for freshmen, see

Chapter I1)
George Russell Harrison Spectroscopy

Laboratory
Laboratory for Nuclear Science

The School of Science hosts several
interdisciplinary centers which cross
departmental boundaries within the School.
See Interdisciplinary Programs following the
Dean's Statement in Chapter VII.

Sloan School of Management
Center for Computational Research in

Economics and Management Science
Center for Coordination Science
Center for eBusiness@MIT
Center for Information Systems Research
Institute for Work and Employment Research
Laboratory for Financial Engineering
Leaders for Manufacturing Program
MIT Entrepreneurship Center
Productivity from Information Technology

Program
Program on the Pharmaceutical Industry
System Design and Management Program
System Dynamics Group

Office of the Chancellor
Cambridge-MIT Institute

Office of the Provost
Center for Advanced Educational Services
Center for Archaelogical Materials
Lincoln Laboratory

Office of the Vice President and Dean
for Research
Center for Biomedical Engineering
Center for Materials Science and Engineering
Francis Bitter Magnet Laboratory
Haystack Observatory
Laboratory for Energy and the Environment
Nuclear Reactor Laboratory
Operations Research Center
Plasma Science and Fusion Center
Research Laboratory of Electronics
Sea Grant College Program
Technology and Development Program

Whitaker College of Health Sciences and
Technology includes the Center for
Environmental Health Sciences, the Clinical
Research Center, the Harvard-MIT Division
of Health Sciences and Technology, and the
Division of Comparative Medicine. Refer to
Whitaker College in Chapter VII for
descriptions of the latter two programs.

Other Affiliations
Draper Laboratory
Edgerton Center
Whitehead Institute for Biomedical Research

Another useful references in this catalogue is
the Dean's Statement, the preface to the
description of each of MIT's five Schools.
Mentioned in each Dean's Statement are
interdepartmental organizations residing
within each school, as well as academic
opportunities-where they exist-such as
the undesignated degree and major
departure. See Chapter VII for additional
details.

Educational progams oriented toward
freshmen include the Concourse Progam,
the Integrated Studies Program, and the
Experimental Study Group. Other under-
graduate academic programs are described
in Chapter I1.

Refer to the catalogue's Index for page
listings of opportunities in other areas such
as the Joint Program in Oceanography and
Applied Science and Engineering with the
Woods Hole Oceanographic
Institution.

Most organizations listed in this chapter offer
graduate students opportunities for
interdepartmental research, including thesis
topics (and often research assistantships).
Some of the interdepartmental educational
programs have been formally approved for
the graduate students by the Committee on
Graduate School Programs. An interested
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student must be admitted by one of the
regular academic departments in order to
participate in an interdepartmental program
(with the exception of Operations Research,
Media Arts and Sciences, and the Technol-
ogy and Policy Program, which accept
students directly).

Each of these programs has a standing
faculty committee that administers the
program, but degrees in the field of study
are granted by the student's department of
registration. The description of the program
indicates any advanced degrees that may be
offered. Other study or research opportuni-
ties may be in fields of study that lead to
advanced degree programs, or interdepart-
mental programs administered on a more ad
hoc basis.

ARTIFICIAL INTELLIGENCE
LABORATORY

The primary goal of the laboratory is to
understand how computers can be made to
exhibit intelligence. Two corollary goals are
to make computers more useful and to
understand certain aspects of human
intelligence. Current research includes work
on computer vision, robotics, English-
language understanding, machine learning
and database mining, commonsense
reasoning, engineering problem solving,
manufacturing productivity, computer
architecture, and human development.

Graduate students typically are enrolled in
the Departments of Electrical Engineering
and Computer Science, Mechanical
Engineering, Brain and Cognitive Sciences,
Mathematics, or Linguistics and Philosophy.
Undergraduates get involved through UROP
projects.

Robotics. Studies in legged locomotion,
protheses, biomimetic robots, manipulation,
tactile sensing, sociable robots, humanoid
robots, robot learning, cognitive robotics,
and cooperative robotics.

Vision. Real-time computing is now
practical in areas such as image guided
surgery, image database and movie
browsing and continuous activity monitoring.

Intelligent Environments. Perceptual
interfaces that integrate vision and sound.
Sketching and design environments
including knowledge-based systems that
understand engineers and reason about
causality and the interaction of constraints in
the systems that they design. Reliable,
distributed, migratory, checkpointed agent-
based software systems.

Learning. Mathematical foundations of
learning and applications to a wide variety of
areas including genomics, vision, robotics,
graphics, and financial markets.

Natural Language. Practical natural
language systems to interface to the web
and intelligent environments.

Computing Concepts. Sophisticated
ideas for programming languages and
computer architectures are a major research
theme. Current work focuses on massively
parallel machines, embedded computation in
living systems, and self organizing amor-
phous computers.

Human Intelligence. Understanding how
the brain works by building computational
theories that integrate vision, language, and
learning.

For more information, contact Professor
Rodney A. Brooks, Director, Artificial
Intelligence Laboratory, Room NE43-940,
MIT, Cambridge, MA 02139-4307, (617)
253-6218, email ailabdai.mit.edu.

http://www.ai.mit.edu/

BIOTECHNOLOGY PROCESS
ENGINEERING CENTER

Established at MIT through the National
Science Foundation, the Biotechnology
Process Engineering Center (BPEC) provides
a unique opportunity for education and
research at the forefront of biotechnology. At
the BPEC, the fundamentals of advanced
manufacturing technologies are explored
through the application of engineering
principles to the life sciences. Another
important objective of BPEC is to establish
active collaborative programs with industry
that will enrich the students' understanding
of biotechnology, expand research activities,
and promote innovation. The BPEC involves
both undergraduate and graduate students
and postdoctoral fellows. Research is led by
12 faculty members from the Division of
Bioengineering and Environmental Health
(BEH) and the Departments of Chemical
Engineering, Biology, and Chemistry.

The BPEC centralizes the various programs
available for the study of biotechnology and
provides a structure for new educational
initiatives. For undergraduates, a strong base
in chemical engineering or biology provides
an ideal background for further studies in
biotechnology. The minor in Biomedical
Engineering, administered by BEH, serves to
formally organize curricula in biotechnology.
Subjects in the core of this minor, "Molecular
and Engineering Aspects of Biotechnology"
and "Cell and Tissue Engineering," are
taught by BPEC faculty. Research opportuni-
ties in biotechnology are available to all MIT
undergraduates through UROP. Positions for
pay or academic credit are available during
the summer and academic year.

Graduate students from the BEH Division
and the Departments of Chemical Engineer-
ing, Chemistry, and Biology take a wide
range of course material to provide the
requisite integration of science and engineer-
ing knowledge. Students often elect to
complete minors in management, business,
or biology. Students can apply for an NIH
training grant offered as part of the Interde-
partmental Biotechnology Program involving
22 faculty participants or work directly for
one of the center's 12 MIT faculty members.

BPEC research is dedicated to developing
enabling strategies for therapeutic biotech-
nology products, including both gene and
protein therapeutics. There are two focal
points of the research program.

The first thrust area is therapeutic gene
biotechnology, aimed at solving problems
associated with creation of effective gene
therapy technologies. One major emphasis is
to develop science and engineering based
technology for expanding stem cells in
culture, for ex vivo gene transfection and re-
implantation. A second emphasis is to
improve vehicles, both viral and non viral,
that can deliver genes in a selective and
stable manner to cells in vivo as well as ex
vivo. A third key direction is toward enhanc-
ing the capability for regulating gene
expression in vivo.

The second thrust is therapeutic protein
biotechnology, aimed at improving produc-
tion, formulation, and delivery of recombinant
proteins. Major efforts are directed toward
molecular biology and engineering concepts,
to increase the quantity of protein production
from animal cells, and to improve the quality
of these glycoproteins. To address the
question of protein quality and quantity,
research goals address optimizing and
maintaining the uniformity of glycoproteins.
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interfacing bioanalysis of techniques, and
bioreactor operations: physiology, molecular
biology and engineering.

Projects directed toward understanding of
protein interactions, stability, formulation, and
delivery include the study of protein folding,
misfolding and aggregation, inhibiting protein
refolding and aggregation in vitro; computer
simulations of protein aggregation; controlling
inclusion body formation in vivo, protein
stability, formulation and delivery, and protein
delivery.

For more information, contact the Director,
Professor Douglas A. Lauffenburger,
Biotechnology Process Engineering Center,
Room 16-429, MIT, Cambridge, MA 02139-
4307, (617) 253-0805.

http://web.mit.edu/bpec/

CAMBRIDGE-MIT INSTITUTE

The Cambridge-MIT Institute Ltd. (CMI) is a
strategic alliance between the University of
Cambridge (CU) and the Massachusetts
Institute of Technology (MIT). Bringing
together two of the world's great universities
to build on the complementary strengths of
each, CMI undertakes ambitious programs,
covering research, education, and educa-
tional networks.

Drawing on the knowledge, expertise, and
resources of MIT and CU, CMI offers
research, learning, and business opportuni-
ties for students, academics, corporate
partners, and government. Its mission is to
provide a catalyst to improve competitiveness
and productivity, while working with UK
universities to encourage the entrepreneurial
spirit in higher education.

The four programs areas of CMI are:
integrated research in the areas of future
technologies and competitiveness, productiv-
ity and entrepreneurship; undergraduate
student education and exchange; profes-
sional practice programs; and the National
Competitiveness Network (NCN).

For more information, please contact the
Executive Director, Professor John Vander
Sande and the CMI office at 77 Massachu-
setts Avenue, Room 8-403, MIT, Cambridge,
MA 02139, (617) 253-5195, fax
(617) 258-8539, email at cmi@mit.edu.

http://web.mit.edu/mit-cmi/

CENTER FOR ADVANCED
EDUCATIONAL SERVICES

The Center for Advanced Educational
Services (CAES) is the main MIT facility for
support of, and research in, technology-
enabled education. To the community off
campus, CAES is the main source of
continuing professional education, often via
distance learning. Various strategic units are
collected under the CAES structure and
function interdependently to achieve a
common mission. The audiences for various
educational programs, products, and
services are broadly distributed by age,
geographical location, forms of academic
credit, and educational interest. The
audiences for research findings and
products range from public school teachers,
to college faculty, to computer scientists, to
evaluators of educational experiments.

An applied research arm, the Center for
Educational Computing Initiatives
(CECI) focuses on advanced technologies
emerging for educational uses, and evalu-
ates their effectiveness. CECI shares its
findings and recommendations regarding
new technologies in education through
published research reports. CECI collabo-
rates with other CAES units to create new
educational products and services, and
explores the possible strategic directions for
the campus computing environment.

The Advanced Study Program (ASP)
enables working professionals to enroll in
graduate-level campus-based subjects and
programs of study funded by their work
organizations. On campus fellows can
pursue a planned course of study drawing
from faculty expertise in all five MIT Schools
as well as specialized multimedia research
and innovation in CAES. Benefits include a
flexible curriculum based on the individual's
needs, personalized support from faculty
and staff, access to vast academic and
research resources, and dynamic interaction
with fellow students from around the world.
Through the use of distance learning
technologies, ASP also offers subjects to the
community of learners beyond our campus.

The Educational Media Creation
Center (EMCC) is the "one-stop-shop" for
MIT faculty and staff seeking assistance in
designing, creating, and supporting sustain-

able educational environments using
multimedia and the web. The job could be as
simple as posting web pages for an MIT
subject or as complex as creating an entirely
new and innovative web-centered pedagogy.
As a production and service unit, EMCC
helps clients from the broader MIT commu-
nity develop and execute a wide variety of
educational initiatives.

The Professional Institute (PI) offers
more than 70 short, focused certificate
programs to practicing professionals.
Formerly the MIT Summer Session, P has
expanded its schedule into the winter
session. Distance learning increases the
availability of these subjects to students off
campus. PI offers short programs in the
areas of applied biological sciences,
computer-related topics, engineering,
management and planning, and technical
communications.

MIT Video Productions (MVP) is a
broadcast-quality video facility involved in the
creative, scholarly, promotional, and
research applications of video. MVP provides
analog and digital video productions to the
MIT community and maintains the Video
Course Archives, more than 30 years' worth
of subjects taught by MIT scholars and
laboratory demonstrations. These archives
are available to be digitized and incorporated
into new programs and formats. Documen-
taries, video news releases, laboratory and
classroom demonstrations, seminars, and
symposia can be produced at CAES'
professional-level studio, or on location.
Videoconferencing services are also
available.

In the fall 1998, MIT opened three new
contiguous rooms aimed at improved
teaching and learning, on and off campus,
often enabled by new technologies. This
Teaching/Learning Triad can be centrally
routed from two control rooms with delivery
by both fiber and satellite broadcasting and
connections to a professional TV studio. A
45-seat tiered amphitheater in the lower
level-MIT Learning Networks Central or the
LiNC-is used for CAES sponsored
programs; the space is technology-equipped
for integrated on campus and off campus
teaching, corporate training, and goal-
oriented learning. Networked data and
power ports are available at each student's
desk area. Remote controlled cameras,
multiple monitors, screens and chalkboards,
and gated microphones are centrally routed
from a dedicated control room.
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14-seat videotaping studio/cassroom-
the Stephen P. Kaufman Family
Classroom for Instruction in Teach-
ing-has been created to help MIT faculty
and teaching assistants improve their
teaching. Multiple cameras and microphones
capture classroom dynamics accurately and
realistically. Tapes can be reviewed with a
professional teaching consultant. The
Kaufman classroom can be scheduled for
distance learning instructions as well.

The Ford Virtual Design Studio is a
flexible and reconfigurable space that is
highly networked, computer intensive, with
unitstrut grid lighting. It is designed as a
versatile collaborative laboratory that is
conducive to goal-oriented learning primarily
in the area of engineering design. The studio
is equipped with room and desktop
videoconferencing technologies in support of
virtual engineering and education.

Through the MIT Learning Networks
Consortium, member companies join MIT
in shaping the future of learning and training
by participating in research in technology-
enabled education. An organization's
working professionals have the opportunity
to participate in web-based desktop learning
subjects drawn from MIT's extensive body of
knowledge, thereby creating virtual commu-
nities of learners. Through the consortium,
companies can encourage the continuing
development of staff, stimulate innovation,
and help their employees assess the
potential of new technologies from their own
desktops and workplace.

The Streaming Media and Compres-
sion Services (SMCS) is a commercial
grade production facility that supports MIT
clients. Video and/or audio digitization,
compression, and hosting are available for a
variety of formats, including MPEG-2,
MPEG-1, RealMedia, Windows Media, and
QuickTime. Live webcasting is customarily
available in Windows Media and Real Media
fomats. Live webcasting of QuickTime and
MPEG formats is available by special
arrangement. The staff of SMCS works
collaboratively with other CAES groups to
produce and distribute video content over
the internet.

http://caes.mit.edu/

CENTER FOR ADVANCED VISUAL
STUDIES

The Center for Advanced Visual Studies
(CAVS) offers a working environment that
encourages collaborations among artists,
scientists, and technologists. These are built
around projects undertaken by resident
Fellows, who also conduct seminars and
supervise undergraduate participation. CAVS
was established in 1968 by Gyorgy Kepes,
who emphasized the responsibilities of
artists in building bridges between individuals
and their environment, between individuals in
groups, and between each of us and our
inner lives. Under the direction of Otto Piene,
projects reached an environmental scale,
and Krzysztof Wodiczko brought attention to
the relationships among science, technol-
ogy, and contemporary culture. Researchers
at the CAVS have pioneered the use of
multimedia technologies, including lasers,
plasma sculptures, sky art, and scientific
visualization, as tools of creative expression.
Ongoing research includes Krzysztof
Wodiczko's Interrogative Design projects,
Steve Benton's holography, and Elizabeth
Goldring's Vision Arts.

CAVS provides an integrative structure for
projects that span disciplinary domains. New
laboratory facilities make the tools of the
digital arts available for these inquiries, and
provide a common ground for extensive and
ambitious collaborations. Attention is now
turning toward the challenges presented to
human expression and communication by
emerging technologies. Artists, with their
individual and special sensitivities to the
nuances of human expression, have a major
role to play alongside scientists and
engineers in shaping and guiding new
investigations, especially those that could
not or would not happen except within the
unique environment that MIT provides.

CAVS' contributions to visual arts education
at MIT have included "Computational Art,"
"Studio/Seminar in Public Art," "Experiences
in Interactive Expression," "Art, Science, and
Technology after the Cold War," "Design,
Technology, and Ethics: Tactical Design
Workshop," and the freshman seminar
"Ethical Media Art." Although CAVS has no
academic program of its own, it collaborates
with the Visual Arts Program (Course IV) and
the Media Laboratory on a wide range of
projects.

For further information, please contact the
Director, Stephen A. Benton,

Room N52-390, MI I, iambridge, MA
02139-4307, telephone (617) 253-4415, fax
(617) 253-1660, email cavs@mit.edu.

http://cavs.mit.edu/

CENTER FOR ARCHAEOLOGICAL
MATERIALS

The purpose of the center is to encourage
incorporation of the natural sciences and
engineering in the normal pursuit of anthro-
pological, archaeological, and art historical
inquiry. The center's particular emphasis is
on examining and explaining the nature of
prehistoric and non-industrial technologies,
especially those technologies of unusual
importance in the development of ancient
and pre-industrial societies. The center
considers not only technologies of subsis-
tence, communication, and production, but
technologies whose purposes are largely
symbolic, such as information-bearing
technologies of art. The center is concerned
with the remains of human activities in the
past and the exploration of the imprint of
these activities on the environment: what
people did in the environment and what the
environment was like. Determination of
palaeoecologies- climates, floral and faunal
populations, food chains, and so forth-
provides a strong research focus. The center
uses as its evidence all of material culture,
and explores cultural and environmental
materials through the most up-to-date
methods common to chemistry, physics,
biology, geology, and materials science and
engineering, in conjunction with appropriate
mathematical and statistical analyses.

The center's teaching and research pro-
grams incorporate materials science and
engineering among the range of methods
that archaeologists use to try to render
culture history, cultural lifeways, and culture
process from what little is preserved of
society's material culture. Research activities
are carried out in a network of materials
laboratories that include metallurgy,
ceramics, photomicrography, and computa-
tion. The center emphasizes rigorous
laboratory study of artifacts and other kinds
of cultural remains in order to determine the
nature and structure of the materials of
which they are composed and the extraction
and processing regimes they have under-
gone.

Open to graduate students and senior
undergraduates, the center offers graduate-
level subjects in the Graduate Archaeological
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Science Laboratory. Subjects are heavily
laboratory-oriented and often cover a single
class of materials (e.g., ceramics or metals),
or a method for interpreting archaeological
data (e.g., computers in archaeology).

The Center for Archaeological Materials is
administered by the Department of Materials
Science and Engineering. Further information
about the center may be obtained from the
Director, Professor Heather Lechtman,
Department of Materials Science and
Engineering, Room 8-138, MIT, Cambridge,
MA 02139-4307, (617) 253-1375; or the
Materials Science and Engineering Student
Services, Room 8-303, (617) 253-3855.

CENTER FOR BIOMEDICAL
ENGINEERING

The Center for Biomedical Engineering (CBE)
was established to enhance and coordinate
research and education at the interface of
engineering with biology, emphasizing
bioengineering based on molecular and
cellular biology. CBE initiatives involve faculty
and students from a variety of MIT depart-
ments in the Schools of Science and
Engineering along with associates at Boston-
area medical schools.

Core laboratory facilities in biomolecular
modeling and engineering, biomolecular
interactions and cell responses, cell culture,
2-photon and atomic force microscopy, and
quick freeze-deep etch cryofixation facilities
for cells and tissues are available to enhance
teaching and research capabilities that
combine engineering and life science
perspectives; for further information on these
facilities contact Dr. Shuguang Zhang, CBE
Associate Director for Facilities,
(617) 258-7514.

http://web.mit.edu/cbe/

CENTER FOR CANCER RESEARCH

The Center for Cancer Research, partially
supported by the National Cancer Institute,
provides facilities for interdepartmental work
in various aspects of fundamental cancer
research including molecular, cellular, and
developmental biology and immunology. The
center draws faculty largely from the
Department of Biology; graduate students
typically enroll in the departmental program
but students in any MIT department may ask
to do doctoral thesis research under the
supervision of the center's faculty. If
accepted, they may be eligible for support

as research assistants. Opportunities for
undergraduate research are available
through the UROP program. Occasional
seminars on cancer research as public
colloquia of the center are available.

For further information, contact the Director,
Professor Richard 0. Hynes,
Room El 7-110, MIT, Cambridge, MA
02139-4307, (617) 253-6400.

http://web.mit.edu/ccrhq/www/

CENTER FOR COMPUTATIONAL
RESEARCH IN ECONOMICS AND
MANAGEMENT SCIENCE

This center's purpose is to advance
knowledge about modeling in economics,
finance, statistics, and management. This is
accomplished through algorithmic research
and related software development, per-
formed by researchers representing the
varied quantitative disciplines that underlie
modern computer-intensive modeling. These
disciplines include econometrics, statistics,
computer science, and operations research.
Computer implementation is performed
using interactive tools, of which the single
most important is a comprehensive software
environment called TROLL. TROLL contains
programming tools and standard functions
that facilitate the rapid implementation of
experimental algorithms and also provides a
modeling environment for applied studies.
The system provides all standard tech-
niques, and many experimental ones, for
building and using econometric and financial
models.

Current research reflects the interests of the
staff as well as the needs of TROLL and
problems arising at the MIT Sloan School of
Management. Major projects include
diagnostic procedures to detect changes in
model structure, robust and high breakdown
(super robust) estimation, Bayesian state-
space filtering of stock transaction data,
credit-scoring models and risk management
analysis, average derivative estimation,
transformation models, estimation in long-
memory time-series models, variable
selection techniques, collinearity and
influential data diagnostics, nonlinear
estimation, and research on graphics and
computationally intensive (often nonparamet-
ric) statistical procedures.

The center's research complements
activities in several MIT departments and
laboratories. The links include active
participation in center projects by faculty

members of the Sloan School of Manage-
ment; collaboration with the Decision
Sciences Program, and the Operations
Research Center on projects of mutual
interest; and use of center-developed
software by several MIT departments.

Several graduate students work as research
assistants at the center, and undergraduates
participate in UROP projects. Students may
use the center's resources in doing theses.

For further information contact Professor
Roy E. Welsch, Director, Room E53-383,
MIT, Cambridge, MA 02139-4307,
(617) 253-6601.

CENTER FOR COORDINATION
SCIENCE

The Center for Coordination Science
conducts multidisciplinary research in
coordination science and technology with
the aim of improving the way in which work
performed by people, firms, and computers
is integrated. Coordination theory draws
upon a variety of fields including economics,
computer science, organizational theory,
information systems, management science,
and psychology.

The increasing use of computers is opening
up new opportunities for people to coordi-
nate their work and also creates a need for
new, flexible organizations that can use
technology to communicate information
faster, cheaper, and more selectively. To
take advantage of these opportunities there
is a need for major extensions, or reformula-
tions, of current theories of organizations, of
markets, and of management.

The center's work focuses on three project
areas: organizational structures, which
studies how people work together and how
this may change with new information
technology; coordination technology, which
designs and studies innovative computer
systems that help people work together in
small or large groups; and coordination
theory, which is the development and testing
of theories about how coordination can
occur in a variety of systems, such as human
organizations, markets, and computer
networks.

The center is located at the MIT Sloan
School of Management and works in close
cooperation with many other parts of the
Institute. Thomas W. Malone, Patrick J.
McGovern Professor of Information Systems,
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u the center's Director. For further informa-
tion, contact John Quimby, One Amherst
Street E40-173A, Cambridge MA
02139-4307, (617) 258-7376.

http://ccs.mit.edu

CENTER FOR eBUSINESS@MIT

The Center for eBusiness@MIT was created
by the Sloan School in partnership with
industry to better understand the opportuni-
ties for radical change created by ebusiness.
Its aim is to provide thought leadership in
Internet-focused technology, management,
and business strategy through initiatives in
education and research. In addition to the
Sloan School faculty and students, the
center draws on key MIT resources including
the World Wide Web Consortium, the
Internet and Telecoms Convergence
Consortium, and the Integrated Supply
Chain Management Program.

Erik Brynjolfsson, Professor of Management,
and Glen L. Urban, Professor of Manage-
ment, are co-directors of the center; Peter
Metz is executive director. For further
information contact Debie Thomas, Man-
ager, Room E53-423, MIT, 77 Massachu-
setts Avenue, Cambridge, MA 02139;
telephone (617) 253-6610, fax
(781) 785-0463, email debiet@mit.edu.

http://ebusiness.mit.edu

CENTER FOR ENVIRONMENTAL
HEALTH SCIENCES

The Center for Environmental Health
Sciences represents the cross-disciplinary
research and education efforts of some 16
faculty at MIT, Northeastern University, the
Medical College of Ohio (Toledo), and the
Fred Hutchinson Cancer Research Center
(Seattle). These faculty share the common
goal of identifying environmental causes of
disease in humans. The center and its
associated research programs are funded by
the National Institute of Environmental Health
Sciences and the National Cancer Institute.
These research programs provide challeng-
ing interdisciplinary problems for graduate
and undergraduate students.

The center is divided into two research
cores: Environmental Engineering and
Epidemiology and Human Studies and
Molecular Toxicology. Center epidemiolo-
gists analyze large public health data sets to
identify historical shifts in disease rates and

significant contemporary differences in
disease rates among the several states and
among all communities within individual
states. Such analyses are intended to create
testable quantitative hypotheses regarding
historical and geographical variations in
environmental factors causing or accelerat-
ing the appearance of particular diseases.
Environmental engineers are concerned with
the definition of the sources of chemicals
and their fate and transport in the environ-
ment leading to human exposure. The
movement of both chemicals and microbial
pathogens through air, food, and water
exposure are encompassed in their studies.
Center analytic biochemists have developed
means to measure individual chemicals that
have reacted with nucleic acids and proteins
in human blood and tissues. Center
geneticists have developed technology to
measure point mutations in human organs
and are working to develop means to
measure other forms of rare genetic change
leading to loss of functional heterozygosity.
Cell and tissue kinetics involves several
faculty interested in how the tissues are
organized into maintenance turnover units
and the relationship of this organization to
the cascade of changes leading to disease.
Most recently, center scientists have
developed the means to sequence the
complex carbohydrates of human extracellu-
lar matrices that appear to regulate intracel-
lular and organismic communication
pathways. Molecular toxicologists are
probing the pathways by which endogenous
and exogenous chemical or microbial factors
could lead to cancers and other diseases
that require a series of molecular events. The
study of processes such as
xenometabolism, DNA repair, DNA replica-
tion, and gene regulation of these processes
are addressed in several laboratories.

Recent theoretical efforts in the center have
addressed the quantitative relationships
between mutations, cell kinetics and the age
dependence of cancer. The center has
established a formal collaboration with the
Department of Mathematics, Ecole
Polytechnique Federale, Lausanne, Switzer-
land, to develop computational methods to
use national public health records to
evaluate the validity of models suggested by
measurements of genetic change in human
tissues. The analyses suggest that environ-
mental factors other than environmental
mutagens are responsible for the clear
historical increases in cancers of the nervous
system, immune system, and even the lung.
These predictions and results of direct
measurements of mutations in human

organs has led center scientists to begin
research programs probing alternate
mechanisms by which environmental factors
could effect risk of mortal disease.

The academic Division of Biological Engi-
neering and Environmental Health allied with
the Center for Environmental Health
Sciences offers graduate education in
molecular toxicology, public health, and
cross-disciplinary graduate opportunities in
environmental health science and engineer-
ing with departments in the Schools of
Science and Engineering.

The molecular toxicology core curriculum
emphasizes integration of chemistry,
molecular biology, and genetics along with
mathematical analysis of public health data.

The center's Director is William G. Thilly,
Professor of Toxicology, Room 16-743, MIT,
Cambridge, MA 02139-4307, telephone
(617) 253-6221, email thilly@mit.edu.

http://web.mit.edu/cehs/

CENTER FOR INFORMATION SYSTEMS
RESEARCH

The Center for Information Systems
Research (CISR) at the MIT Sloan School of
Management conducts research on
significant issues concerning the manage-
ment and use of information technology (IT)
in a business environment of continuing
change and increasing complexity. Sponsor-
ing organizations, representing a broad
range of industries, assist in defining and
investigating this research. CISR dissemi-
nates its research findings through teaching
programs, conferences, and publications.

In its 25-year history, CISR has witnessed
dramatic changes in the information systems
field and has conducted pioneering research
in such areas as decision support systems,
critical success factors, database systems,
strategic IS planning, end user computing,
executive support systems, and coordination
technology. Current research remains
pragmatic in emphasis and focuses on these
key areas: management of the IT function; IT
infrastructure and organizational processes;
and electronic commerce.

Ph.D. and master's candidates have often
performed their thesis projects, or held
research assistant appointments, in
conjunction with ongoing CISR research.
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For further information about the center,
contact the Office of the Director, David B.
Fitzgerald, Ill, Room NE20-336, 3 Cam-
bridge Center, Cambridge, MA 02142,
(617) 253-2348, email cisr(mit.edu.

http://web.mit.edu/cisr/www/

CENTER FOR INNOVATION IN
PRODUCT DEVELOPMENT

The Center for Innovation in Product
Development (CIPD) is devoted to advances
in product development science, processes,
and tools. Funded by colloborating compa-
nies and governmental organizations, CIPD
is an interdisciplinary program between
MIT's School of Engineering and Sloan
School of Management. CIPD links the best
ideas of academia with the best experience
of industry to drive its research, education,
deployment, and outreach programs.

CIPD envisions a dynamic future for product
development-new products developed by
just-in-time collaborations of globally
distributed teams linked seamlessly by web-
based tools and processes. These collabora-
tions will be formed by means of a services
marketplace, where lead firms find the
world's best suppliers of information,
components, and support services. CIPD's
mission is to lay the groundwork for, and
contribute core components to, a product
development infrastructure that helps
companies thrive in the new services
marketplace.

In pursuing this mission, CIPD uses industrial
sites as its laboratories. Engineers and
managers in working product development
environments collaborate with CIPD
researchers and students to extend their
knowledge of the product development
process, and provide innovative improve-
ments to current practice. CIPD's research is
directed by its vision that product develop-
ment is dispersed, global, and driven by the
new information and communications
technologies.

CIPD pursues seven integrated research
initiatives that span the entire product
development process:

Virtual Customer: merging product develop-
ment with customer response through new
marketing research;

Platform Architectures: defining platforms for
successful product families;

Distributed Object-based Modeling Environ-
ment: integrating the modeling and simula-
tion efforts of many developers on highly
complex projects;

Information Flow Modeling: creating and
analyzing maps of the product development
process;

Incentives and Boundaries: formulating
organizational strategies for the extended
enterprise;

Implementation Dynamics: designing and
implementing product development
improvement programs;

Product Development Integration Lab:
facilitating knowledge transfer from
academia to industry.

For more information, contact CIPD's
Assistant Director Nils Nordal, Room E60-
275, MIT, 77 Massachusetts Avenue,
Cambridge, MA 02139.

http://web.mit.edu/cipd/

CENTER FOR INTERNATIONAL
STUDIES

The Center for International Studies (CIS) at
MIT is dedicated to generating the knowl-
edge, skills, and leadership necessary to
address an increasingly more complex
international political and economic environ-
ment. The center focuses on the critical role
of international education in science and
technology in the transformation and future
conduct of foreign affairs and commercial
diplomacy. CIS also seeks new ways for the
social sciences, in conjunction with emerging
technologies, to be brought to bear on
public policy.

Comprised of approximately 50 faculty
associates and 30 research staff, the center
offers funding opportunities for graduate
students and opportunities for visiting
scholars to participate in research projects.
The center also has an active program of
research workshops and seminars.

Within CIS is the MIT Security Studies
Program (SSP), a graduate-level research
and educational program. The program's
teaching ties are primarily, though not
exclusively, with MIT's Political Science
Department, and courses offered emphasize
grand strategy, technology, arms control,
and bureaucratic politics issues. A special

feature of the program is the integration of
technical and political analyses in studies of
international security problems. SSP faculty
members, including natural scientists and
engineers as well as social scientists, advise
frequently on current policy problems, but
the program's prime task is educating those
who will be the next generation of scholars
and practitioners in international security
policy making. The program's research and
public service activities necessarily comple-
ment that effort.

For more information, contact Brandi Sladek,
Assistant Director, MIT Security Studies
Program, Room E38-602, 77 Massachusetts
Avenue, Cambridge, MA 02139-4307,
telephone (617) 258-7608, fax
(617) 258-7858.

The MIT International Science and
Technology Initiatives (MISTI) prepares
students, faculty, and industry leaders to
pursue new knowledge wherever it's being
created across the world. Through innovative
curriculum development, MISTI Internships,
international research collaborations, and
public education and outreach, students,
scientists, technologists, and managers learn
to live and work in an era where new
discoveries in science, technology, and
industry are no longer mostly home grown in
the United States. Fluent across more than
one culture, they help strengthen technologi-
cal development and international competi-
tiveness in the US by learning how knowl-
edge is created and advanced in other
societies. Based on 20 years of pioneering
success with the MIT Japan Program, MISTI
has expanded to include programs in
Germany, India, China, France, and Italy.

For more information, contact MISTI at
Room E38-700, telephone (617) 252-1483,
fax (617) 258-7432

Seminar XXI is an educational program for
senior military officers, government and NGO
officials, and executives in the national
security policy community. The program's
objective is to provide future leaders of that
community with enhanced analytic skills for
understanding foreign countries and the
relations among them. Fellows learn to
recognize assumptions that underlie
assessments of foreign societies confronting
them as policymakers. The fundamental
criterion for Fellows is that candidates should
reach top decision-making levels in the next
three to five years.
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program explores key policy issues by
examining countries and problems critical to
American interests through a variety of
paradigmatic lenses. The seminar seeks to
provide concrete frameworks for examining
how different paradigms suggest fundamen-
tally different, even conflicting, answers to
the questions American policymakers must
resolve.

A related program is the Kalker Foreign
Policy Workshop held at the Foreign
Service Institute. Junior and senior foreign
service personnel participate in monthly
sessions related to key issues in contempo-
rary foreign policy.

For more information, contact Sonia
Brathwaite, Program Assistant,
Room E38-600, telephone (617) 253-5143,
fax (617) 258-7044.

The Program on Human Rights and
Justice, an interdisciplinary program
created by CIS and MIT's Department of
Urban Studies and Planning, focuses on
teaching, research, and application in human
rights. It plays a leadership role in advancing
the study of and action on issues of human
rights and justice, especially as related to
science, technology, and the global
economy. The Program on Human Rights
and Justice is the first in the United States
with a specific focus on these cutting-edge
issues. The activities of the program include
placing interns in inter-governmental
organizations, multinational corporations,
and non-governmental organizations
worldwide. It administers a fellowship
program, a seminar series, and a working
paper series. Conferences and research
projects are designed to advance thinking on
approaches to the place of rights in securing
global justice that are grounded in studies of
real world situations.

For more information, contact Professor
Balakrishnan Rajagopal, Director, Program
on Human Rights and Justice,
Room E38-278, telephone (617) 258-7614.
email phrj@mit.edu.

He Inter-University Committee on
International Migration is a focal point
for migration and refugee studies at member
institutions which include Boston University,
the Fletcher School of Law and Diplomacy,
Harvard, MIT, Tufts University, and Wellesley
College. The committee is chaired by MIT as
a program of the Center for International
Studies.

For more information, contact CIS at Room
E38-600, telephone (617) 253-8093, fax
(617) 253-9330.

Several new initiatives currently are being
formed at CIS, including the Policy Institute
for Emerging Technologies (PIET), the Asia
Fellows Leadership Project (AFLP), and the
Crisis Simulation Initiatives (CSI), and the CIS
Forums Program. Contact CIS at
(617) 253-8093 for more information on
these emerging programs.

Activities in Political Economy and Environ-
mental Studies include interdisciplinary
working groups on energy security, risk and
regulation, environment aid, and trade
issues.

CIS also manages the Energy, Technology
and International Affairs Research Grants,
intended for advanced doctoral students at
MIT working in close collaboration with a
faculty member on any international aspect
of energy, environment and international
affairs.

Among the seminars and workshops
sponsored by CIS are the Emile Bustani
Middle East Seminar; Seminar on Peoples
and States: Ethnic Identity and Struggle; the
Security Studies Seminar Series; the Future
of War joint seminar and the Inter-University
Seminar on International Migration, the
Political Economy of Global Energy Seminar,
and the MIT-Harvard MacArthur Seminars on
Transnational Security.

Each year the center appoints as Visiting
Fellows a few academics and government
officials, both from the United States and
abroad. Supported by their universities,
governments, or foundations, these Fellows
work on problems relevant to the center's
research and training interests.

For more information, contact the office of
the Director, Richard J. Samuels,
Room E38-648, MIT, Cambridge, MA
02139-4307, (617) 253-3121.

http://web.mit.edu/cis/

CENTER FOR LEARNING AND
MEMORY

The primary goal of the Center for Learning
and Memory is to understand the neurobiol-
ogy of learning and memory through
experiments using genetically engineered
mammals, research on synaptic plasticity,
research on developmental neurobiology,

and research on computationrA leurning.

Since genetics is most informative when
combined with physiology, the combination
of genetics and neurophysiology in one
environment is the key to the future of brain
sciences. Faculty in the center hold appoint-
ments in the Departments of Brain and
Cognitive Sciences and Biology; the center
unites these sources into a highly creative
international program.

Recent work has indicated how molecular
information about neurons may explain how
humans acquire and store information. For
example, investigators have shown that the
destruction of the hippocampus prevents
learning of specific tasks in monkeys and
humans. The combined efforts of human
geneticists, strong cognitive biologists and
vertebrate molecular geneticists have also
made possible the study of how neurons
acquire and store information in humans. In
the center this type of cooperative effort
among geneticists, electrophysiologists, and
psychologists is continually advancing
research.

A second area of interest is the concept that
some molecular and physiological mecha-
nisms that play a role in the development of
the brain's circuitry probably participate in
learning and memory. A third approach links
efforts to discover and develop computa-
tional algorithms or neural networks which a
human might use to learn visual, motor, or
language skills. Computers are used to
analyze the signals required for certain kinds
of adaptive processes, such as determining
the kinds of error or reinforcement signals
that impinge on a piece of tissue and provide
constraints on the kinds of adaptivity the
tissue can exhibit.

Research in the center will expand its
interdisciplinary orientation by drawing on
the mathematics of information theory,
physics of non-equilibrium dynamic and
interactive systems, chemistry of neurophar-
macological drugs, and programs in
elect rophysiology, sensory processes,
artificial intelligence, information processes,
and computational sciences. Students work
with center faculty to design an interdiscipli-
nary program and focus their special
research interests.

For further information, contact the Director,
Professor Susumu Tonegawa,
Room El 7-353, MIT, Cambridge, MA
02139-4307, (617) 253-6461.

http://web.mit.edu/clm/
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CENTER FOR MATERIALS SCIENCE
AND ENGINEERING

The Center for Materials Science and
Engineering (CMSE), one of a nation-wide
network of Materials Research Science and
Engineering Centers funded by the National
Science Foundation, fosters collaborative
interdisciplinary research and education in
the fundamental science of materials and in
the engineering of materials for long range
applications. CMSE supports collaborations
among MIT faculty and students from
different disciplines, as well as between MIT
researchers and researchers of other
universities, industry, and government and
nonprofit laboratories, and encourages
collaborative research through interdiscipli-
nary research groups (IRGs), shared
experimental facilities (SEFs), infrastructure
enhancement, and outreach programs. The
IRGs are composed of teams of MIT faculty,
students, and postdoctoral associates from
different disciplines who investigate funda-
mental scientific questions and engineering
problems. Currently 45 professors, repre-
senting at least six different departments, are
engaged in CMSE research in the following
areas: microphotonic materials and struc-
tures, nanostructured polymers, electronic
transport in mesoscopic semiconductor
structures, microstructure and mechanical
performance of polymerc materials, and
doped Mott insulators.

Because research in materials science and
engineering requires very sophisticated
equipment and infrastructure, CMSE
provides state-of-the-art instruments,
maintained and supervised by trained staff,
in its SEFs. This equipment is available to
MIT investigators, including students, and
researchers from other universities, industry,
and research labs. Facilities provide
instrumentation to carry out electron
microscopy; thermal, optical, and surface
analysis; crystal growth; x-ray diffraction;
neutron powder diffraction; x-ray scattering;
and neutron scattering. They also provide
technical training in the operation of these
instruments to graduate and undergraduate
students. The facilities, along with research-
ers from several departments, are located in
the Vannevar Bush Building.

CMSE offers educational opportunities to
students ranging from middle school to the
graduate level. Approximately 65 graduate
students are engaged in research programs
each year. In addition, graduate students
from 11 different departments are trained

and use SEFs. The SEFs offer LAP short
oourses each January. CMSE directly
supports approximately 15 UROP students
each year to participate in its research.
Another 14 undergraduates from other
universities spend the summer performing
materials research on campus through the
Summer Research Internship Program,
jointly sponsored by CMSE and the Materials
Processing Center, and the MIT Summer
Research Program, in which CMSE collabo-
rates with the Graduate Students Office. The
center does not offer a degree program or
subjects for academic credit. Student
registration is handled by academic depart-
ments.

Other education and outreach programs
sponsored by CMSE include a science and
engineering summer day camp for seventh-
and eight-grade students from two Cam-
bridge public Schools and a summer
research program for a small number of
junior high and high school science teachers.

For further information, contact the center's
Administrative Office, Room 13-2106, MIT,
77 Massachusetts Avenue, Cambridge, MA
02139-4307, or telephone (617) 253-6850,
fax (617) 258-6478.

http://web.mit.edu/cmse/www

CENTER FOR REAL ESTATE

The Center for Real Estate provides an
intellectual focus for research on issues
affecting the real estate industry. Faculty
associated with the center are drawn from
the Departments of Architecture, Urban
Studies and Planning, Civil and Environmen-
tal Engineering, Economics, and the Sloan
School of Management. Current research
interests of the center include the role of
public markets in supplying real estate
capital; cyclic behavior of commercial real
estate markets; affordable housing and new
forms of public/private partnerships; the
impact on real estate markets of the internet
in continuing the spatial decentralization of
jobs within major metropolitan areas; and the
changing role of real estate in institutional
asset portfolios.

The center encourages interaction between
members of the real estate industry and the
academic community through seminars,
colloquia, lectures, and a series of summer
courses.

The center is supported in part through
memberships from firms and individuals
active in the real estate industry.

The center also serves as the home for the
Master of Science in Real Estate
program, an interdepartmental degree
program which combines education in
design, planning, construction, manage-
ment, finance, and marketing. It prepares
students to assume positions of responsibil-
ity in private real estate companies, financial
institutions, government agencies, nonprofit
development organizations, and consulting
firms. The program requires 11 months of
intensive study.

For further information about the center or
the Master of Science in Real Estate, contact
William C. Wheaton, Director, Center for Real
Estate, W31-310, MIT, Cambridge, MA
02139-4307.

http://web.mit.edu/cre/www/

CENTER FOR SPACE RESEARCH

The Center for Space Research offers
students, faculty, and professional research
staff opportunities to participat6 in a broadly
based program of space-related research.
For example, research programs are carried
on in x-ray, radio, optical, and planetary
astronomy, space plasma and gravitational
physics, the space life sciences, and space
engineering. Studies often involve experi-
ments carried by shuttle, orbiting satellites,
or deep space probes. The experimental
programs are complemented by ground-
based research in similar fields and by
laboratory development of suitable instru-
mentation for the space-based and ground-
based experiments. An active program of
theoretical studies in astrophysics and space
physics is also supported by the center.

The center is the focus for MIT's participa-
tion in the Magellan Observatory Consortium
in Chile, the Laser Interferometer Gravity
Wave Observatory, and the Chandra X-ray
Observatory Science Center. Extensive data
handling and computational facilities are
available for the analysis and reduction of
scientific data. An experienced, well-
equipped group of engineers and techni-
cians provides design, construction, and
testing of space experiments in support of
the flight programs.
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i variety of scientific and technical
problems that arise in these investigations
affords numerous opportunities for graduate
thesis research. In addition, there is major
participation by undergraduate students in
programs of data analysis and in the
development of new instruments.

For further information, contact the Director,
Professor Claude R. Canizares,
Room 37-241, MIT, Cambridge, MA 02139-
4307, (617) 253-7501.

http://space.mit.edu/

CENTER FOR TECHNOLOGY, POLICY,
AND INDUSTRIAL DEVELOPMENT

MIT's Center for Technology, Policy, and
Industrial Development (CTPID) is an
interdisciplinary research and educational
center addressing global technology and
policy issues through sustained partnerships
with industry, government, and academia.
These partnerships are aimed at supporting
global economic growth and advancing
policies that preserve the environment and
benefit society at large.

CTPID research focuses on contemporary
industrial problems-such as how to build
safe, affordable, and environmentally friendly
automobiles-that span social, natural, and
technological interests. Current programs,
often supported by several corporations,
address industry issues in aerospace,
automotive, engineering and construction,
materials systems, mobility, telecommunica-
tions, and technology and law. New
programs examine diverse issues facing a
single global corporation. Applying CTPID's
interdisciplinary focus, a team-for example,
of management experts, systems engineers,
and environmental policy analysts-can join
forces to solve whole problems, not just
components of a problem.

Research from CTPID's International Motor
Vehicle Program (IMVP) resulted in The
Machine That Changed the World, a book
that articulated lean production techniques
and transformed manufacturing worldwide.
Center programs also include the Lean
Aerospace Initiative; Lean Sustainment
Initiative; Cooperative Mobility Program;
Internet and Telecoms Convergence
Consortium; Technology and Law Program;
and the ongoing research activities of the
Materials Systems Laboratory.

Established in I985, CTPID's 160 faculty
and researchers are drawn from MIT's
Schools of Engineering, Management, and
Humanities, Arts, and Social Sciences.
Affiliated scholars come from universities
including Harvard, Chicago, Tokyo, and
Universite de Paris XII. Pragmatic knowledge
comes from over 100 sponsors ranging from
Japan's Toyota Motor Corporation to
General Motors Corporation, from Finland's
Nokia Corporation to Sprint Corporation,
from Electricite de France to the US
Environmental Protection Agency, and from
the Raytheon Company to the US Air Force.

CTPID is home to two interdisciplinary
graduate programs that enroll about 120
students each year: the Technology and
Policy Program, a Master of Science
program that trains students in a technical
field and an applied social science, and the
Technology, Management, and Policy
doctoral program. CTPID's programs are
part of the Engineering Systems Division
described in detail in Chapter VII. This
association strengthens CTPID as a hub for
interdisciplinary, collaborative research.

Sustained by MIT's intellectual resources
and interdisciplinary tools, CTPID's mission
is to develop new knowledge, advanced
technological strategies, and innovative
partnerships that support global industrial
growth, social well being, and environmental
health.

For further information, contact the Office of
the Director, Fred Moavenzadeh, Professor
of Engineering Systems, E40-231, MIT, 77
Massachusetts Avenue, Cambridge MA
02139-4307; (617) 253-8973, email
ctpidcom@mit.edu.

http://web.mit.edu/ctpid/www/

CENTER FOR TRANSPORTATION
STUDIES

The Center for Transportation Studies, which
celebrated its twenty-fifth anniversary in
1998, promotes interdepartmental coopera-
tion in innovative research and provides a
focal point for educational programs in
transportation and logistics within the
Institute. The center's research involves all
modes of transportation, both passenger
and freight, in both the public and private
sectors, ranging from broad conceptual
planning to the specifics of equipment
design and operations analysis. In the last

ten years the centei's reseacun has grown to
include a full range of logistics and supply
chain management topics.

The center promotes interaction among
faculty members from all Schools at MIT as
well as other universities and organizations
concerned with transportation and logistics,
recognizing that the solution to complex
problems requires close ties between
technological possibilities and their social,
economic, ecological, and political ramifica-
tions.

Recent research projects include develop-
ment of algorithms and computer software
for logistical and network problems;
intelligent transportation systems technol-
ogy; advanced driver information systems;
airline yield management; development of
logistics information systems; service design
for transportation carriers; integrated supply
chain management; global supply chain
optimization; strategic safety stock place-
ment; human and organization factors in
supply chain management; innovative
railroad information displays; space trans-
portation, pilot and air traffic decision aids;
issues in free flight; urban traffic simulation;
development of dynamic models of transpor-
tation systems; improving productivity in
railroads, trucking, and transit; the design of
transit networks; railroad terminal control
systems; railroad economics; interactive
graphics for routing and scheduling aircraft;
research on motor vehicle technologies;
human factors in high speed rail operations;
ocean environmental management; and
institutional issues in intelligent transportation
systems. The center also has been involved
in major projects in Egypt, Spain, Brazil,
Argentina, and Puerto Rico, dealing with
infrastructure, railroads, transit planning, and
operations management. Research sponsor-
ship includes a range of governmental and
industrial organizations affording students
wide opportunities for involvement in a
variety of research areas.

The Master of Science in Transportation
(MST), an interdisciplinary degree offered
and administered by the center, is designed
to prepare students either for careers in
transportation and logistics or for doctoral
work. Students with a variety of back-
grounds including engineering, social
sciences, management, architecture, urban
studies, and operations research participate
in the program. Entering students should
have a knowledge of economics, calculus,
probability and statistics.
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The program bulds upon specific program
areas of professional interest, such as air,
ocean, urban, or freight transportation;
transportation systems analysis; carrier
management; and logistics. Students in the
MST program draw heavily on the subject
offerings at the Institute in many areas,
including information systems, various
management disciplines, urban studies,
economics, engineering, and political
science.

Students admitted to the Master of Science
in Transportation may propose programs of
work in a second field leading to a second
master's degree. Some examples of second
areas include engineering, operations
research, urban studies, and management.
The student must be formally admitted for
study in the second field and must apply for
admission at least two regular terms before
completion of the program. Normally, the
student must complete the subject require-
ments for both degrees but may submit a
joint thesis.

An interdepartmental doctoral program in
transportation and logistics is available for
graduates of the Master of Science in
Transportation, or equivalent transportation
master's degrees at other universities. Every
student in this program must have a defined
area of methodological expertise as well as
substantive knowledge of transportation
systems. This program is administered by
the same standing faculty committee
responsible for the Master of Science in
Transportation program.

The center's newest interdepartmental
degree, the Master of Engineering in
Logistics, is a fast-paced, nine month
program built around a series of required
subjects with only a single elective. The
program is designed to prepare students for
professional work in the logistics services
industry and shipper organizations (manufac-
turers, distributors, retailers). The program
admits students with a variety of back-
grounds, such as engineering, social
sciences, management, operation research,
and others. Entering students should have a
basic knowledge of economics, calculus,
probability, statistics, and use of computers.

The Master of Engineering in Logistics is
focused on logistics systems analysis and
supply chain management. Subjects include
systems-analytical methods and their
applications to logistics and supply chain
issues. Case studies involving national and
international concerns are used throughout

the program to emphasize and highlight
concepts.

Graduate programs leading to the master's
and doctoral degrees, as well as professional
training, are also available through the
departments associated with the center,
including Aeronautics and Astronautics, Civil
and Environmental Engineering, Economics,
Mechanical Engineering, Ocean Engineering,
Political Science, Sloan School of Manage-
ment, and Urban Studies and Planning.
Refer also to the description of the Engineer-
ing Systems Division in Chapter VII.

The Center for Transportation Studies
attempts to provide financial assistance in
the form of fellowships and research and
teaching assistantships to all qualified
students in the master's and doctoral
programs.

The center is the lead university in Federal
Region I of the University Transportation
Centers Program administered by the US
Department of Transportation. Through this
program, full and partial fellowships are
awarded to graduate students in the
transportation area. Also, a number of full-
time and part-time research and teaching
assistantships are available through this and
other programs. Undergraduates also may
participate in sponsored research through UROP.

Students interested in studying transporta-
tion and logistics or in learning more about
the center and its programs should write to
Professor Yossi Sheffi, Director, Center for
Transportation Studies, Room 1-235, MIT,
Cambridge, MA 02139-4307.

http://web.mit.edu/cts/

CLINICAL RESEARCH CENTER

The MIT Clinical Research Center is a small,
NIH-funded research facility on campus that
enables interested scientists to perform
biomedical research involving human
subjects. Its existence allows students at all
levels to gain experience with human
subjects and human disease. Research
projects in progress are in the areas of
human nutrition and metabolism, psychiatry,
neurology, clinical neuropharmacology;
innovative imaging strategies; infectious
diseases (HIV); neuropsychology; and
obesity. Most projects involve collaboration
between basic and clinical scientists; some
involve local hospitals such as Massachu-
setts General Hospital.

The facilities of tne center are open to all
departments in the Institute, and its principal
investigators are faculty members and
research scientists from many different
departments. Although most patients
participating in research studies at the
Clinical Research Center come from the
Boston area, many are referred from other
parts of the United States. Research
opportunities are available for undergraduate
and graduate students contemplating
careers in the medical sciences and for
postdoctoral physicians.

For further information, contact the Office of
the Director, Dr. Richard J. Wurtman, Room
El 7-445, MIT Cambridge, MA 02139-4307,
(617) 253-3091 or 253-3092.

http://web.mit.edu/crc/

FRANCIS BITTER MAGNET
LABORATORY

The Francis Bitter Magnet Laboratory
conducts a program of research and
development ixn science and engineering in
areas involving magnetic fields, focused
primarily on magnetic resonance.

High field, high resolution nuclear magnetic
resonance and electron paramagnetic
resonance spectrometers are used for
studies of molecules of biological interest
and in areas of material science. Spectrom-
eters are made available on a routine basis in
a collaborative and user mode to research
groups from other MIT departments and
institutions worldwide. In addition the
laboratory operates pulsed magnets (giving
fields up to 68 tesla).

Collaborative research programs are carried
out with the Departments of Physics,
Electrical Engineering and Computer
Science, Mechanical Engineering, Nuclear
Engineering, Materials Science and Engi-
neering, Chemistry, and with the Plasma
Fusion Center. These collaborative programs
include participation by undergraduates and
graduates working on theses. Undergradu-
ate students in the UROP program and
others are also employed.

For information, contact the Director,
Professor Robert Griffin, Building
NW14-3220, MIT, Cambridge, MA 02139-
4307, (617) 253-5478.

http://web.mit.edu/fbml/cmr/
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HAYSTACK OBSERVATORY

The Haystack Observatory provides
opportunities for undergraduate and
graduate student research in radio as-
tronomy, geodesy, and atmospheric
sciences. The Haystack 37-m radio tele-
scope is available for spectroscopic
measurements of the interstellar medium.
Very-long-baseline interferometry using a
global array of telescopes is applied to high
resolution observations of galactic and
extragalactic radio sources at millimeter-
wavelengths, and to geodetic studies of the
Earth's plate tectonics and its orbital
parameters.

High power radars using 46-m and 67-m
antennas, optical interferometers, and lidar
systems, are also available to study the
structure and dynamics of Earth's upper
atmosphere. Emphasis is given to the study
of the effects of geomagnetic storms
induced by solar disturbances on Earth's
ionosphere.

A strong instrumentation development
program is conducted at Haystack Observa-
tory primarily in the areas of wideband signal
processing and data acquisition. Current
applications include the design of large radio
arrays to enhance the collecting area for
radio observations.

The Haystack Observatory is located in
Westford, MA. For further information
contact Dr. Joseph Salah, MIT Haystack
Observatory, Route 40, Westford, MA
01886, (978) 692-4764, email
jsalah@haystack.mit.edu

http://www.haystack.mit.edu/

INDUSTRIAL PERFORMANCE CENTER

The Industrial Performance Center (IPC) is an
Institute-wide multidisciplinary center
dedicated to the study of productivity and
industrial innovation. The center works with
practitioners in industry and government in
the United States and overseas to develop
practical new approaches for strengthening
public policies, business strategies, and
technological practices with a bearing on
productivity and innovation, and brings
together the Institute's intellectual resources
in a search for fresh insights into the nature
and origins of successful industrial
performance.

With faculty and students drawn from the
Schools of Engineering, Management,
Architecture and Planning, and Humanities,
Arts, and Social Sciences, the center serves
as a listening post on industry, monitoring
patterns of organizational and technological
practice, interpreting them for MIT's
industrial partners, and feeding observations
back into the core disciplines and depart-
ments of the Institute. A key goal of the
center is to involve MIT students and faculty
in activities which bring the practical
performance problems of industries into
classrooms and laboratories.

The center's research program is organized
into three broad areas: technology and the
changing American workplace; globalization
and its implications for industrial societies;
and the geography of innovation: university-
industry interactions and local innovative
communities. Most of the research empha-
sizes fieldwork, as well as cross-industry and
cross-national comparative research. There
are significant opportunities for graduate and
undergraduate students to participate in the
center's research projects.

Each year the center awards a limited
number of fellowships to doctoral students
who have demonstrated exceptional ability in
their chosen field, and also offers a range of
seminars on topics related to its general
mission.

For further information, contact the Office of
the Director, Professor Richard K. Lester,
Room E40-379, MIT, Cambridge, MA
02139-4307, (617) 253-7522, email ipc-
www@mit.edu.

http://web.mit.edu/ipc/www/

INSTITUTE FOR WORK AND
EMPLOYMENT RESEARCH

The Institute for Work and Employ-
ment Research (IWER) is an MIT-wide
multidisciplinary research and educational
unit located within the Sloan School of
Management and the Industrial Performance
Center, devoted to the full range of issues
related to work, labor, and employment
relations, human resource management,
labor market issues, and related public
policies. Participating faculty are drawn from
the Sloan School, the Departments of
Economics, Political Science, Urban Studies
and Planning, and Engineering.

IWER faculty and graduate students conduct
research on the broad range of issues
related to the role of work and employment
in the contemporary economy and society,
including labor-management relations,
human resource strategies and practices,
human capital and corporate governance,
labor market theory and policy analysis, the
changing nature of work and occupations,
negotiations theory and practice, dispute
resolution, and labor and employment policy.

IWER also coordinates the Task Force on
Reconstructing America's Labor Market
Institutions, a national network committed to
the advancement of research and policy
analysis on the implications of the changing
social contract between workers and firms for
labor market institutions and public policies.

The institute administers a Ph.D. program
and fellowships primarily for students
enrolled in the Sloan School doctoral
program, but students from other depart-
ments at MIT are encouraged to become
members of the institute, participating in the
weekly seminars and working closely with
faculty members. A workshop held each
Tuesday brings together faculty and
students at MIT and in the Boston area to
discuss work in progress and serves as a
major focal point for interest in this field.

IWER's co-directors are Thomas A. Kochan,
George M. Bunker Professor of Management
and Paul Osterman, Professor of Human
Resources and Management. For further
information, contact Generoso Fierro, 50
Memorial Drive, E52-580, Cambridge, MA
02142-1347, telephone (617) 258-8360, fax
(617) 253-2660, email IWER@mit.edu.

http://mitsloan.mit.edu/iwer/

KNIGHT SCIENCE JOURNALISM
FELLOWS PROGRAM

Knight Science Journalism Fellowships are
designed for mid-career journalists who
cover science, technology, medicine or the
environment for the general public. The
program offers fellowships to reporters,
writers, editors, producers, illustrators, and
photographers.

Journalists who are selected spend one
academic year on campus, taking courses at
MIT and Harvard, participating in twice-a-
week seminars with top researchers, visiting
laboratories and pursuing independent
projects.
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Science journalists face some of the most
difficult challenges of reporting. They must
convey complex, technical subjects in direct,
simple terms to readers and viewers who
demand-and have a right to accurate, fair,
and clear information about scientific
developments that affect not only their views
of the world, but their lives and livelihoods.
Reporting both the news and its implications
is complicated by the naturally advancing
complexity of science.

Knight Fellowships are designed to help
journalists face these challenges by widening
their knowledge of science and technology
and deepening their understanding of how
these fields interact with society. Also, they
provide an opportunity for journalists to re-
examine old ways of practicing their craft
and to develop new ways.

The John S. and James L. Knight Founda-
tion is the principal sponsor of the fellow-
ships, the only nine-month, mid-career
program reserved for science journalists. The
fellowships are part of MIT's Program in
Science, Technology, and Society.

For further information, contact Boyce
Rensberger, Director, Room E32-31 1, MIT,
Cambridge, MA 02139-4307,
(617) 253-3442, email boyce@mit.edu.

http://web.mit.edu/knight-science/

LABORATORY FOR COMPUTER
SCIENCE

The Laboratory for Computer Science is an
interdepartmental laboratory whose principal
goal is research in computer science and
engineering. The laboratory includes 14
research groups, currently staffed by
approximately 450 faculty, students, and
staff members. The academic members of
the laboratory are from the Departments of
Electrical Engineering and Computer
Science, Mathematics, Schools of Humani-
ties and Architecture, and the Sloan School
of Management.

The Laboratory for Computer Science,
formerly Project MAC, was established in
1963 for the advancement of time-shared
computer systems. It developed the
Compatible Time-Sharing System (CTSS),
one of the first time-shared systems in the
world, based on pioneering work at what -
was then the MIT Computation Center.
Subsequently, the laboratory developed
Multics, an improved system that introduced

several new concepts in time-sharing. These
two major developments stimulated research
activities in the application of on-line
computing to such diverse fields as engi-
neering, architecture, mathematics, biology,
medicine, library science, and management.

Since that time, the laboratory's pursuits
have expanded, leading to pioneering
research in expert systems, computer
networks and public cryptography. The
laboratory is now engaged in research
activities that broadly span four principal
areas: human interaction, intelligent systems
(spoken language understanding systems,
medicine, mathematics, biology and physical
sciences); computationally intense systems
(architectures and software for parallel
systems, persistent storage); theory (parallel
algorithms, efficient algorithms, cryptogra-
phy, semantics, distributed computation);
and information infrastructures and distrib-
uted systems (World Wide Web, intelligent
retrieval, advanced networks).

The Laboratory for Computer Science
fosters participation in research by under-
graduate and graduate students. Research
assistantships are available to graduate
students for work in all aspects of the
research program, and undergraduates may
work at the laboratory under UROP.
Resources available to both graduate and
undergraduate students for thesis research
and special projects include approximately
600 workstations, and several experimental
systems designed by laboratory members
and their students.

For further information, contact Lissa Natkin,
Room NE43-101, MIT, Cambridge, MA
02139-4307, (617) 253-5844.

http://www.lcs.mit.edu/

LABORATORY FOR
ELECTROMAGNETIC AND
ELECTRONIC SYSTEMS

The Laboratory for Electromagnetic and
Electronic Systems (LEES) is home to faculty
and research staff from the Departments of
Electrical Engineering and Computer
Science, Mechanical Engineering, and
Architecture. Disciplines represented include
analog and digital circuit design, power
electronics, control and estimation, automo-
tive electronics and electrical systems,
electromechanics, continuum
electromechanics, heat and mass transfer,
high voltage and insulation research,

systems analysis and economics. Interac-
tions with other Institute and area laborato-
ries contribute to the success of the highly
interdisciplinary research that is the style of
this laboratory.

Power electronics research ranges from
device analysis and fabrication to circuit
design and systems development and
control. Research is also being done on the
modeling, analysis, estimation, and control of
electric machines and bulk power systems.
Special interest focuses on automotive
electrical systems, the integration of electro-
mechanics, power electronics, and digital/
analog signal processing in motors for
equipment ranging from appliances to high
performance robots.

In collaboration with the Microsystems
Technology Laboratory, LEES is engaged in
the development of micro-electromechanical
devices, and their application in a variety of
new contexts. These silicon based sensors
and actuators show particular promise in
automotive and biomedical applications.
Another exciting sensor/actuator project
employs the phase transition properties of
polymer gels to generate forces in response
to stimuli such as temperature, pH, and
electric fields. The continuum property of the
gels make them particularly suited to the
synthesis of artificial muscles and continuum
actuators.

High voltage research in LEES is concerned
with the basic physics and applications of
electrical conduction and breakdown
behavior of gases, liquids, and solids.
Measurement methods include electro-
optical and electro-acoustic techniques
together with electronic sensors that can
measure electric charge and fields as well as
the effects of temperature, moisture, and
other trace materials. These measurement
techniques are applied to power cables,
power transformers, and fuel systems.

The laboratory is engaged in a number of
projects that address the needs of the
electric utility industry. This work includes
economic modeling, and the development of
new methods of analysis, dynamic and load
modeling, and control as demanded by
systems that are increasingly deregulated
and stressed to deliver reliable, high quality
power economically. A major laboratory
program of significant interest to the utility
industry is applying sensing and trend
analysis techniques to the monitoring of
large utility transformers. The goal is to
determine the physical and electrical
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conditions of the transformers, and to
predict their future performance in order to
avoid dangerous and costly service interrup-
tions. Several of the laboratory's systems are
in field trials.

The interdisciplinary interests and capabilities
of LEES faculty and students underlie the
laboratory's significant role in both the
Leaders for Manufacturing and New
Products programs of the Management and
Engineering Schools. Through these
programs the laboratory is engaged in
research on CAD tools for design and
manufacturing, the transfer of new technol-
ogy to industry, and the product design
process.

All programs within the laboratory are carried
out with the assistance of both undergradu-
ate and graduate students under the
supervision of faculty members.

For further information, contact the Office of
the Director, Professor John G. Kassakian,
Room 10-172, MIT, Cambridge, MA 02139-
4307, (617) 253-4631.

http://web.mit.edu/lees-lab/www/

LABORATORY FOR ENERGY AND THE
ENVIRONMENT

The Laboratory for Energy and the Environ-
ment (LFEE), founded on July 1, 2001, with
the merger between MIT's Energy Labora-
tory and its Center for Environmental
Initiatives, seeks to strengthen MIT's multi-
disciplinary research, education, and
outreach programs relating to complex
issues of sustainable development and
environmental stewardship. Impetus for the
merger came from the increasing overlap
between energy and environmental drivers
for cleaner energy production and use
technologies. When the Energy Laboratory
was founded in 1972, its research agenda
focused primarily on energy supply technolo-
gies. Today, dramatic changes in the energy
sector are primarily motivated by broader
environmental concerns and the need to
examine more fully demand-side manage-
ment.

With the merger of these two groups, the
existing energy technology research and
educational objectives are merged into a
context of broader environmental and
societal issues. LFEE promotes: diverse
research activities on cleaner technologies
for urban areas, transportation, energy

systems, eco-buildings, water management,
and greenhouse gas management: synergy
among related environmental research and
education programs at MIT; collaborations
with industry, government, academia, and
the public; and development of new
educational offerings.

Within the administrative structure of LFEE,
or closely associated through collaborative
research efforts, are a number of more
focused activities and research groups that
are described briefly below. For more
information on LFEE, contact Professor
David H. Marks, Director, Room E40-455,
MIT, Cambridge, MA 02139-4307,
(617) 253-1992, email dhmarks@mit.edu.

Three research universities--the University of
Tokyo, the Swiss Federal Institutes of
Technology, and MIT-created the Alliance
for Global Sustainability (AGS) to
develop new, mult!cultural, strategic
approaches to issues in sustainability.
Researchers at the universities collaborate
on major research projects that affect
economic development and societal well-
being worldwide, such as energy for the 21st
century, environmentally conscious design
and manufacturing, the growth of
megacities, and global demand for mobility.
The AGS encourages research partnerships
with business, government, and nongovern-
mental organizations, and the sharing of
research results.

For more information, contact the Director of
LFEE, or Dr. Joanne M. Kauffman,
Room E40-455, (617) 253-0769, email
jmkauffm@mit.edu; or view the web site at
http://www.global-sustainability.org/.

The MIT/AGS Program sponsors research
and education initiatives on sustainability at
MIT. Current work focuses on: uncertainty
and environmental decision-making;
Integrated Program on Urban, Regional, and
Global Air Pollution: Mexico City Case Study;
the Automobile and Sustainability: Coopera-
tive Mobility Program; Technology Options
for Future Road Transportation; Sustainable
Housing in China; and Water Availability in
the year 2050.

For more information, contact the Director of
LFEE, or Dr. Joanne M. Kauffman,
Room E40-453, (617) 253-0769, email
jmkauffm@mit.edu.

The Analysis Group for Regional
Electricity Alternatives (AGREA) uses a
multi-attribute scenario planning approach to

identify cost-effective strategies to manage
costs and reduce pollutant emissions. The
AGREA "trade-off analysis" approach uses
local and regional stakeholder advisory
groups to ensure relevance to the local
situation and communicate important
research results directly to decision makers.
AGREA's current research activities
encompass several AGS projects, notably
the Mexico City integrated assessment, the
China Energy Technology Program, and the
recently completed Strategic Electric Sector
Assessment Methodology under
Sustainability Conditions (SESAMS) Swiss
case study.

For more information, contact Stephen R.
Connors, Room E40-465, (617) 253-7985,
email connorsrimit.edu. or view the web
site at http://web.mit.edu/energylab/agrea/.

Research in the Building Technology
Program (BTP) encompasses a wide range
of building technology innovations, including
recent advances in materials, in designing
eco-efficient buildings with both good air
quality and energy efficiency. Passive solar
design and other siting options, along with
the incorporation of efficient appliances,
distributed energy sources, and combined
heat and power systems, are key to the
design of eco-buildings.

BTP researchers are developing and
applying these techniques to the construc-
tion of new buildings. Through a project in
China, they are working with building
designers and developers of new housing
units. A new program with Cambridge
University is getting under way to apply
sustainable building design concepts to
major commercial buildings in the United
Kingdom.

The BTP is jointly sponsored by the Depart-
ments of Architecture, Civil and Environmen-
tal Engineering, and Mechanical Engineering
and is administered by LFEE. For more
information about BTP, contact Professor
Leon R. Glicksman, Room 5-418F,
(617) 253-2233, email glicks@mit.edu, or
view the web site at http://web.mit.edu/bt/
www/.

The Carbon Management and Seques-
tration Program (CMSP) looks at carbon
management as a strategy to complement
the current approaches to carbon mitigation
(i.e., improved energy efficiency and
increased use of non-carbon energy
sources). Activities on carbon management
include technology development, assess-
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ment, and eoucation and outreach. Attention
is given to all aspects of the problem,
including technological, economic, environ-
mental, and social.

This program includes a number of research
initiatives, including studies of the economics
of capture and sequestration, integrated
assessment studies, research on a novel
separation process, research on ocean
carbon sequestration, and assessment of
hydrogen storage materials. A major new
component of the program is the Carbon
Sequestration Initiative, an industrial
consortium.

For more information on CMSP contact
Howard J. Herzog, Room E40-471,
(617) 253-0688, email hjherzog@mit.edu, or
view the web site at
http://sequestration.mit.edu/.

The Center for Advanced Nuclear
Energy Systems (CANES) has been
established by the Department of Nuclear
Engineering and LFEE to create through
research a better understanding of nuclear
energy systems. The center's programs
involve development of methods for the
design, operation, and regulation of current
and advanced nuclear reactors and fuel
cycles.

CANES also serves as a resource for the
examination of emerging external ideas for
improved or new energy systems. Also,
CANES will undertake educational activities,
including short courses, electronic offerings,
and topical publications, for a variety of
audiences, including nuclear engineering and
energy professionals, national and interna-
tional policymakers, and interested members
of the public. The center's research areas
are: advanced reactor technology; nuclear
fuel cycle economics, waste, and environ-
mental policy; nuclear systems enhanced
performance; and an international program
for sustainable energy. For more information
contact Professor Mujid S. Kazimi, Director,
Room 24-205. (617) 253-4206, email
kazimi(almit.edu.

The Center for Energy and Environ-
mental Policy Research (CEEPR),
sponsored by the Sloan School of Manage-
ment, the Department of Economics, and
LFEE, conducts economic analysis of energy
and the environment. Current areas of
research are: global warming under the Joint
Program on the Science and Policy of Global
change, sponsored with the Center for
Global Change Science; emissions trading to

address increased interest in market-based
alternatives to traditional command-and-
control environmental regulation; electric
utility restructuring focusing on the perfor-
mance and regulation of the electric utility
industry, especially transmission pricing and
the development of electricity markets in a
deregulated environment; real options and
energy futures-research aimed at develop-
ing methods of applying option-pricing
techniques to the evaluation of a large class
of risky investments and improving under-
standing of the use of energy futures,
forwards, and other forms of arbitrage in
energy markets; and energy markets-
research directed at understanding improve-
ments in the economics of producing coal,
oil, and natural gas.

For more information, contact Dr. A. Denny
Ellerman, Executive Director,
Room E40-279, (617) 253-3551, email
ellerman@mit.edu, or visit the web site at
http://web.mit.edu/ ceepr/www/.

The EPA-sponsored Center on Airborne
Organics, based at MIT, works with the
California Institute of Technology and the
New Jersey Institute of Technology to
address air pollution problems. The center
draws on recognized leaders at all three
institutions in such areas as sources and
control, transport, monitoring, and effective-
ness of specific control strategies. For more
information, contact Professor Jack B.
Howard, Director, Room 66-454,
(617) 253-4574, email jbhoward@mit.edu, or
visit the web site at http://web.mit.edu/
airquality/.

The Competitive Power Systems Group
currently has two projects exploring these
topics: new concepts and software for
competitive power systems operations and
management, and distributed power industry
of the future. For more information, contact
Marija Ilic, Room E40-477, (617) 253-4682,
email ilicimit.edu, or visit the web site at
http://web.mit.edu/energylab/www/cps/
cps.html.

The aim of the Energy Choices Program
is to use integrated assessments on a life-
cycle basis to identify opportunities and
challenges for developing more environmen-
tally friendly new energy technologies.
Further, it assesses uncertainties and
barriers to success in the marketplace and
seeks to identify opportunities for innovation.

Energy Choices research focuses on four
areas: the building sector, transportation, the

electric power sector, and carbon manage-
ment. Information is disseminated through
exchanges among participants, educational
offerings, and public outreach. For more
information, contact the Director of LFEE or
visit the web site at http://web.mit.edu/
energylab/www/EnergyChoices.html.

To build a network of motivated campus
leaders with varying backgrounds and
interests, the MIT Council on the Environ-
ment created the Martin Family Society
of Graduate Fellows for Sustainability.
The society is a self-governing group whose
members exchange information, conduct
seminars featuring outside speakers, and
attend AGS meetings. For more information,
contact Professor Jeffrey 1. Steinfeld, Room
2-221, (617) 253-4525, email
jisteinf@mit.edu, or visit the web site at
http://cei.mit.edu/Programs/PEER/Pro-
grams/Martin/.

The mission of the Program for Environ-
mental Education and Research (PEER)
is to increase emphasis on environmental
concerns at MIT. PEER encourages
individuals from all parts of MIT to address a
range of technology-related environmental
problems by fostering multidisciplinary
research, increasing communication among
research groups, and integrating the results
of leading edge research into the MIT
curriculum. PEER also supports faculty
seeking to strengthen the environmental
problem-solving capabilities of students, and
encourages the inclusion of environmental
issues throughout the MIT curriculum. In
addition, PEER serves as a clearinghouse for
information about environmental subjects
and programs at MIT.

PEER coordinates the Martin Family Society
of Graduate Fellows for Sustainability, the
Wallenberg Foundation Postdoctoral
Fellowships, and UROP and other environ-
mental research opportunities. For more
information about PEER, contact Professor
Jeffrey I. Steinfeld, Room 2-221,
(617) 253-4525, email jisteinf@mit.edu, or
view the web site at http://cei.mit.edu/
Programs/PEER/.

The Sloan Automotive Laboratory, part
of the Department of Mechanical Engineering
and LFEE, conducts research on future
transportation technology, especially engines
and fuels, with the aim of realizing new
opportunities and reducing constraints
related to engine performance, efficiency,
and emissions. Major theme areas are:
engine combustion, emissions, and fuel
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requirements; engine lubrication, friction, and
wear; engine diagnostics and use of
diagnostic information; and new engine
concepts and their practical realization.

The laboratory has two industry-sponsored
consortiums: the Engine and Fuels Research
Consortium and the Engine Lubrication
Consortium. Also, the laboratory works with
the combustion faculty in the Department of
Chemical Engineering, the Plasma Fusion
Center (on their plasmatron fuel reformer),
the fuels experts in LFEE, and the broader
mobility community at MIT. It is actively
involved in assessments of new automotive
technology options such as hybrids and fuel
cells. For more information, contact Profes-
sor John B. Heywood, Room 3-340,
(617) 253-2243, email jheywood@mit.edu, or
view the web site at http://engine.mit.edu/.

The Joint Program on the Science and
Policy of Global Change is a leader in
exploring scientific, economic, and other
aspects of the global change issue and in
applying its findings in policy assessments
that aid national and international discus-
sions of the issue. The program is sponsored
by the Center for Global Change Science
and the Center for Energy and Environmental
Policy Research. Its efforts are augmented
by those of researchers from the Ecosys-
tems Center of the Marine Biological
Laboratory, Woods Hole, Massachusetts,
and by participants from industry and
nonprofit organizations. The program's
research is built around the Integrated Global
System Model, which provides a framework
for analyzing climate issues. The model's
development combines analyses of eco-
nomic development and the associated
greenhouse gas and aerosol emissions,
natural biogeochemical cycles and climate,
and natural and managed ecosystems.

The semiannual MIT Global Change Forum
brings together climate scientists, econo-
mists, policy analysts, industry experts, and
policymakers to assess current research and
policy proposals. The forum has become
internationally known for its informed
discussions of global change issues.

For more information contact, Professors
Henry D. Jacoby and Ronald G. Prinn, Co-
Directors, Room E40-271, (617) 253-7492,
email globalchange@mit.edu, or see the web
site at http://web.mit.edu/globalchange/.

http://Ifee.mit.edu/

LABORATORY FOR FINANCIAL
ENGINEERING

The techniques of financial engineering have
become indispensable to a wide spectrum of
business activities, including investment
banking, commercial banking, corporate
finance, capital budgeting, portfolio manage-
ment, risk management, and financial
consulting and planning. The principal focus
of the Laboratory for Financial Engineering
(LFE) is the quantitative analysis of financial
markets using mathematical, statistical, and
computational models. The goal of LFE is
not only to spur advances in financial
engineering, but also to develop better ways
to teach students and executives how to
apply financial technology in corporate
settings.

Current research projects include the
empirical validation and implementation of
financial asset pricing models, the pricing
and hedging of options and other derivative
securities, risk management and control,
trading technology and market microstruc-
ture, nonlinear models of financial time
series, neural-network and other nonpara-
metric estimation techniques, high-perfor-
mance computing, and public policy
implications of financial technology. LFE also
supports the Track in Financial Engineering,
an interdisciplinary elective concentration
within the Sloan MBA Program and Financial
Technology option sponsored under the
Merrill Lynch/MIT Partnership.

Andrew W. Lo, Harris & Harris Group
Professor of Finance, is the director of the
Laboratory. For further information contact
Svetlana Sussman, Room E52-440, MIT,
Cambridge, MA 02139, telephone
(617) 253-8318, fax (617) 258-8318, email
ssussman@mit.edu.

http://web.mit.edu/ife/www/

LABORATORY FOR INFORMATION
AND DECISION SYSTEMS

The Laboratory for Information and Decision
Systems (LIDS) is an interdepartmental
laboratory for research and education in
systems, communication, and control,
staffed by faculty, research scientists, and
graduate students from the Departments of
Electrical Engineering and Computer
Science, Aeronautics and Astronautics,
Mechanical Engineering, and Management.

The work conducted at LIDS falls into
several areas. Research in the area of
communications, networks, and systems
includes fundamental work on data net-
works, information theory, and communica-
tion theory. Systems research includes
satellite communications, wireless communi-
cation, optical communications and
networks. Research in the area of estimation
and signal processing includes work on
multi-resolution statistical signal processing,
robust estimation in the presence of non-
normal noise, and the analysis of large scale
systems. Research in the area of control
ranges from theoretical issues such as
robustness, aggregation, and adaptive
control, to the construction of a computer-
aided design environment for the control of
unmanned air vehicles, the use of neural
networks for approximating optimal control-
ler designs and system identification and the
study of natural neuro-control systems.
Research in the area of algorithms includes
analytical and computational methods for
solving broad classes of optimization
problems arising in engineering and
operations research, and for applications in
communication networks, control theory,
power systems, computer-aided manufac-
turing, as well as topics such as resource
allocation and scheduling under uncertainty
and neuro-dynamic programming. Research
on perceptual systems and machine learning
includes the problems of speaker-indepen-
dent speech recognition, and on- and off-line
handwritten character recognition.

Research opportunities are available in the
laboratory for both undergraduate and
graduate students. Undergraduates may
participate through UROP.

For further information, contact the office of
the director, Professor Vincent W. S. Chan,
Room 35-308, MIT, 77 Massachusetts
Avenue, Cambridge, MA 02139-4307,
telephone (617) 253-2142.

http://justice.mit.edu/

LABORATORY FOR MANUFACTURING
AND PRODUCTIVITY

The Laboratory for Manufacturing and
Productivity is an interdisciplinary center for
education and research in manufacturing
and productivity at MIT. The goal of the
laboratory is the advancement of manufac-
turing science and technology.
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The laboratory educates engineers in the
analysis and synthesis of products, pro-
cesses, and manufacturing systems.
Fundamental research conducted in the
laboratory leads to innovation in manufactur-
ing processes and better understanding of
planning, design, and production operations.
The laboratory seeks to establish a rational
foundation for manufacturing based on a
systematic understanding of the complex
interactions among the many areas of
manufacturing.

The laboratory draws upon faculty and staff
from the Department of Mechanical Engi-
neering, but participates in wide ranging
programs that involve many other depart-
ments and programs at MIT. Important
perspectives are contributed by the repre-
sentatives of industrial firms associated with
the laboratory's research and education.
Principal research areas include three-
dimensional printing; NanoGate develop-
ment; environmentally benign manufacturing;
network physical objects; production
systems design; precision motion control;
rapid autonomous machining; design and
implementation of lean production systems;
advanced composites; precision machine
design; droplet-based manufacturing;
microcellular plastics; design and operation
of manufacturing systems.

In addition to research projects sponsored
by the federal government or by individual
companies, a portion of the laboratory's
work is supported by consortia of industrial
firms. Among these are 3D Printing,
Production System Design, Precision
Engineering, Droplet Based Manufacturing,
Tribology and Composites Manufacturing.

Opportunities for undergraduates and
graduate students are available for thesis
research and UROP projects, and a limited
number of postdoctoral research positions.

For additional information, contact the Office
of the Director, Professor Timothy G.
Gutowski, Room 35-234, MIT, Cambridge,
MA 02139-4307, (617) 253-2113.

http://web.mit.edu/Imp/

LABORATORY FOR NUCLEAR
SCIENCE

The Laboratory for Nuclear Science performs,
basic research in nuclear and elementary
particle physics. It supports research
interests of faculty in the Department of

Physics by maintaining and administering
facilities adapted to studies in high energy
and nuclear physics. The laboratory operates
the Bates Linear Accelerator Center and
supports the Center for Theoretical Physics.
In addition, the laboratory provides a
machine shop, an electronics engineering
group, and computing facilities for staff and
students.

As part of the nuclear physics program,
members of the laboratory are engaged in
experiments at the Bates Linear Accelerator,
the Brookhaven Relativistic Heavy Ion
Collider, and the Thomas Jefferson National
Accelerator Facility. The high energy physics
program involves experiments at CERN in
Geneva, Switzerland, the Fermi National
Accelerator Laboratory, and the Stanford
Linear Accelerator Center. A new experiment
is scheduled for a mission on the Interna-
tional Space Station.

Among many projects are theoretical studies
of nuclei, hadrons, elementary particles, field
theory, cosmology, string theory and
quantum gravity, and mathematical physics;
experimental programs using a variety of
detector techniques to study strong,
electromagnetic, and weak interactions of
elementary particles and other high energy
phenomena; application of high speed
electronic computer techniques to the
problems of nuclear and elementary particle
data analysis; nuclear studies using heavy-
ion accelerators; and programs in medium-
energy nuclear research with electrons,
photons, and neutrons.

Students participate in the entire range of
research programs in fulfilling their gradu-
ate and undergraduate degree require-
ments or as participants in UROP. For
further information, contact the Director,
Professor J. L. Matthews, Room 26-505,
MIT, (617) 253-2395.

The William H. Bates Linear Accelera-
tor Center is operated by MIT-LNS for the
US Department of Energy as a national user
facility. MIT faculty in the Laboratory for
Nuclear Science and the Department of
Physics are major users of this facility.

The laboratory supports a broad program of
research in electromagnetic nuclear physics.
The maximum available beam energy is
1GeV. Facilities are available for high-
precision/high-resolution electron scattering
and coincidence studies. A new four-magnet
spectrometer system, OOPS, permits out-of-
plane measurements and opens a unique

new area of studies. Polarized electron
beams are used in electroweak physics
studies of parity violation and in the mea-
surement of spin observables in electro-
nuclear reactions. A recently constructed
stretcher-storage ring provides high-duty
factor beams and a unique internal target
capability. A large acceptance detector,
BLAST, is under construction. Using BLAST,
internal target experiments are planned with
polarized nuclei of 1H, 2H, and "He and
polarized electron beams.

An important part of the Bates program is
the research participation of physics
students, as undergraduate laboratory
assistants working on UROP projects and
through graduate thesis work. Many
students from outside institutions are also
involved. For further information, contact the
Director, Professor R. Milner, Room 26-411,
MIT, Cambridge, MA 02139-4307,
(617) 258-5439.

The Center for Theoretical Physics
performs a broad range of fundamental
research in theoretical nuclear and particle
physics, including study of the fundamental
constituents of matter and the theory that
governs them; the structure and interactions
of nuclei and hadrons; field theory, string
theory and quantum gravity; many-body
physics; mathematical physics; and
cosmology; and quantum computation.
Students participate both through under-
graduate UROP research and graduate
thesis research.

For further information, contact the Director,
Professor R. L. Jaffe, Room 6-311, MIT,
Cambridge, MA 02139-4307,
(617) 253-4858.

http://pierre.mit.edu/

LEADERS FOR MANUFACTURING
PROGRAM

The Leaders for Manufacturing (LFM)
Program is an educational and research
partnership among major US and interna-
tional manufacturing firms and MIT's Schools
of Engineering and Management, estab-
lished to discover, codify, teach, and
otherwise disseminate guiding principles for
world-class manufacturing. Seven engineer-
ing departments participate: Aeronautics and
Astronautics; Chemical Engineering; Civil
and Environmental Engineering; Electrical
Engineering and Computer Science;
Engineering Systems Division; Materials
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Science and Engineering; Mechanical
Engineering; and Ocean Engineering.

The 24-month, dual-degree program begins
each June. It offers significant financial
assistance awards to incoming graduate
students planning a career in manufacturing.
The LFM Program integrates engineering
and management disciplines and empha-
sizes leadership, teamwork, change
management, and learning by doing. The
rigorous curriculum, including a six and one-
half month internship involving on-site
research, as well as seminars and classroom
work, is developed and taught by faculty
from both schools. The coursework and
research culminate in a single thesis leading
to a Master of Science degree (S.M.) in
engineering and an S.M. or M.B.A. in
management.

Application to the LFM Program is made
through either the MIT Sloan School of
Management or any of the seven participat-
ing engineering departments. Program
information, applications, and/or curriculum
materials are available from the following
offices at MIT, 77 Massachusetts Avenue,
Cambridge, MA 02139-4307: Leaders for
Manufacturing Program, Room E40-422,
(617) 253-1055; Sloan Master's Program
Admissions, Room E52-126,
(617) 253-0449; the six participating
engineering departments; and MIT Graduate
Admissions, Room 3-103, (617) 253-4897.
Applicants must meet the requirements for
admission to both the Sloan School and a
participating department in the School of
Engineering, and must take either the GRE
or GMAT test, regardless of the policy of the
school or department through which they are
applying. At least two years of full-time work
experience is also generally required. See
also the description of the Engineering
Systems Division in Chapter VII.

http://Ifmsdm.mit.edu/

LINCOLN LABORATORY

The Lincoln Laboratory in Lexington,
Massachusetts, is a federally sponsored
center for research and development in
advanced electronics, with special emphasis
on applications to national defense.

Lincoln Laboratory's activities extend from
fundamental investigations in science,
through technological development of
devices and components, to the design and
development of complex systems, as well as

scientific and technological advances for
military and civilian application.

Specific programs include optical and RF
communications, missile defense technol-
ogy, digital signal processing, embedded
computer systems, image processing, space
surveillance, air defense, surface surveil-
lance, environmental monitoring, and air
traffic control. Research also is conducted in
optics, solid-state devices, radar systems,
and information technology.

Opportunities for research are available to
MIT faculty members and qualified students.
Inquiries may be directed to Roger W.
Sudbury, Executive Officer, LIN S3-160, MIT
Lincoln Laboratory, 244 Wood Street,
Lexington, MA 02420-9108, (781) 981-7024,
or MIT extension 181-7024, email:
sudbury@ll.mit.edu.

http://www.1l.mit.edu/

MATERIALS PROCESSING CENTER

The Materials Processing Center (MPC)
provides an environment where industry,
government, and academia collaborate to
identify and address pivotal multidisciplinary
issues in materials processing and manufac-
turing. The MPC focuses on continuing to
strengthen the intellectual community,
enhance the industrial outreach functions,
and provide superior administrative support.
The approach is to create partnerships with
industry that focus the research and
education mission of MIT on industrially
relevant issues for the electronics, transpor-
tation, primary materials, construction,
energy, and biomaterials sectors.

In keeping with MIT's mission to provide
technological education relevant to the
needs of society, the MPC leverages its
partnership with industry in a number of
educational programs. The MPC/CMSE
Summer Scholar Program invites outstand-
ing undergraduate students from a variety of
disciplines to MIT to participate in ongoing
materials research. Initiated by the MPC in
1994, the Materials Processing and Manu-
facturing Institute (MPMI) offers a 15-month
practice-oriented master's degree consisting
of two semesters of coursework on campus
followed by two semesters of research
performed at an operating division of a
sponsor company. This program offers
graduate education opportunities to recent
college graduates as well as to experienced
engineers returning from industry.

With its Industry Collegium, the MPC acts as
the primary window to industry for MIT's
materials community. Collegium member
companies benefit from this liaison with MIT
in many ways. Publications promoting
materials processing activities at MIT include
regular newsletters and a comprehensive
annual report, which are distributed widely to
industrial and government contacts. Each
year, the MPC sponsors symposia and
workshops on a variety of materials process-
ing topics to promote technology transfer as
well as strategic planning of important new
research areas. The MPC sponsors a major
workshop and a materials research poster
session in conjunction with its Materials Day
celebration in the fall. In cooperation with
MIT's Industrial Liaison Program (ILP), the
MPC also provides a forum for industrial
representatives to discuss their needs and
problems one-on-one with MIT's materials
faculty and researchers. The MPC also
encourages exchanges between academia
and industry, through visiting scientist and
adjunct faculty appointments and industrial
internship educational opportunities.

The MPC coordinates multidisciplinary
research efforts in industrial ecology,
functionally graded materials, electronic,
photonic, and photovoltaic materials and
processes, magnetics, polymers and
polymer composites, ceramics, biomaterials,
chemical and physical metallurgy, environ-
mental degradation of materials, and
mathematical and physical modeling. The
MPC also establishes industrial consortia in
which several different companies sponsor a
research initiative on campus with a defined
product focus.

The Microphotonics Center is a major
offshoot of the Materials Processing Center.
it serves as a research community in which
industry and academia collaborate to create
new materials, structures, and architectures
for the emerging "microphotonics platform"
- the menu of on-chip and circuit-board
level devices and components that will
comprise future optoelectronics for telecom-
munications, computing, and sensing. The
Microphotonics Center assembles expertise
in all areas required to advance
microphotonics technology with the goal to
create partnerships with industry that focus
the research and educational mission of MIT
on industrially relevant issues in
microphotonics.

The Microphotonics Center emphasizes the
education of faculty and students to create a
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skilled group of leaders in microphotonic
technology. The center holds a weekly
seminar series and plans to expand its
educational offerings in this emerging field.

Major industrial partners collaborate with
faculty under the Research Alliance Partner-
ship program to carry out larger-scale,
focused research initiatives. Also, the
Industry Consortium Center creates a
proactive forum where scientists, engineers,
and strategists from industry and MIT can
work as partners in exploring and pursuing
innovative microphotonics research and
development. Consortium member compa-
nies benefit from the center's direct coupling
between member companies' needs and the
basic science, engineering, and processing
research taking place at MIT. In addition to
supporting precompetitive research projects,
consortium member companies participate
in the Microphotonics Technology Roadmap
Project, which seeks to identify where
microphotonics, telecommunications, and
computing technology are headed. In
cooperation with the ILP, the Microphotonics
Center provides a forum for industrial
representatives to discuss their needs and
problems one-on-one with MIT's
microphotonics faculty and researchers.

For more information on either the Materials
Processing Center or the Microphotonics
Center, contact Dr. George B. Kenney,
Associate Director, Room 12-007, MIT,
Cambridge, MA 02139-4307,
(617) 253-3244, email gbkenney@mit.edu.

http://web.mit.edu/mpc/www/
http://web.mit.edu/mphotonics/www/

MEDIA LABORATORY

The Media Laboratory is about people,
computation, and quality of life in a digital
age. True to the vision of its founders, the
laboratory continues to focus on the study,
invention, and creative use of "enabling
technologies for learning and expression by
people and machines." Its work is rooted in
modern communication, computer science,
and natural and human sciences, and its
academic program is intimately linked with
research. Media Arts and Sciences, the
academic program linked to the laboratory,
can be thought of as exploring the technical,
cognitive, and aesthetic bases of satisfying
human interaction as mediated by
technology.

Computers and computation are the most
prominent common denominators of this

multidisciplinary merger of previously
separate domains. The birthplace of
multimedia computing, the laboratory is
engaged in research that includes: hologra-
phy and spatial imaging, electronic publish-
ing, software agents, multi-modal interfaces,
structured audio, digital, and networked
video, constructionist learning, conversa-
tional computing, persuasive computing,
tangible media, personalized media, gender-
and age-based computing, metadata
representations, common-sense computing,
personal fabrication, affective computing,
and silicon biology.

The activities of the laboratory revolve
around a core of learning, perceiving, and
expressing. Current foci include both the
means of expression (the underlying science
and technology needed to merge the bits of
the digital world with the atoms of the
physical world) and its meaningful applica-
tion to the arts (performance and the study
of the principles of analysis and synthesis in
computational medium). Furthermore, the
laboratory aims to address major social
challenges (improving education, enhancing
health care, and supporting community
development) through the innovative design
and use of new technologies.

Many of the laboratory's research activities
are conducted within the context of
corporate-funded programs. The focus on
corporate support reflects the laboratory's
commitment to collaborative research: a
dialog with industry (and other non-aca-
demic) partners provides a forum for
ongoing professional critique; technology
transfer moves research results out of the
laboratory and into worldwide use. Drawing
upon a broad, international base, industries
represented range from electronics to
entertainment, furniture to finance, and toys
to telecommunications.

The graduate academic Program in Media
Arts and Sciences is based within the School
of Architecture and Planning, with its
enrollment divided nearly equally between
master's and doctoral candidates. All
students are fully funded and work closely
with laboratory sponsors, as well as with
faculty members.

For further information, contact Walter
Bender, Executive Director, Media Lab,
Room E15-210, MIT, 77 Massachusetts
Avenue, Cambridge, MA 02139-4306,
(617) 253-5960.

http://www.media.mit.edu/

MICROSYSTEMS TECHNOLOGY
LABORATORIES

The Microsystems Technology Laboratories
(MTL) carry out research activities in the
fabrication and study of small structures and
their use for the implementation of important
integrated systems including x-ray lenses,
VLSI circuits, micro-electro-mechanical
systems (MEMS), and even some biological
structures. The expanding and dynamic
research program covers solid state devices,
integrated circuits and systems, materials for
electronic applications, novel process
technologies, sensors and actuators, and
computer-aided fabrication. The MTL houses
four clean room facilities (Integrated Circuits
Laboratory, ICL; Technology Research
Laboratory, TRL; Exploratory Materials
Laboratory, EML; and the NanoStructures
Laboratory, NSL), associated non-clean
laboratory space (Research Group Laborato-
ries, RGL), and the Computational and
Communication Network facility. The MTL's
centerpiece facility is the Integrated Circuits
Laboratory, a state-of-the-art class-10 clean
lab with full capabilities for modern IC
fabrication. The lab is operated by a full time
technical staff and graduate students. The
laboratory portion of the introductory
undergraduate microelectronics processing
subject (6.152J) has been integrated into the
process facilities of the MTL, providing
MTL's state-of-the-art facilities for under-
graduate teaching activities.

Personnel involved in ongoing research
activities at the MTL include over 50 faculty,
10 senior research staff, 300 graduate
students, 100 undergraduate students, 30
postdoctoral fellows, 20 visiting scientists,
50 research affiliates, 23 technical support
staff, and 18 administrative and support
staff. Approximately 50 percent of the
funding for the lab is from industrial partners.
Each academic year, roughly 25 Ph.D., 35
S.M., and 20 M. Eng. degrees are awarded
in conjuction with research activities whose
primary area of focus is microelectronics and
which are strongly coupled to the facilities of
the MTL.

MTL's Director is Martin Schmidt, Professor
of Electrical Engineering and Duane Boning,
Professor of Electrical Engineering, is the
Associate Director for Computational
Facilities. For information regarding MTL's
technical operations and capabilities, contact
Vicky Diadiuk, MTL Assistant Director,
Operations, telephone (617) 253-0731, email
diadiuk@mtl.mit.edu. For information
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regarding MTL programs and other general
information, please contact Samuel Crooks,
Assistant Director, Administration, telephone
(617) 253-3978, email crooks@mtl.mit.edu.

http://www-mtl.mit.edu/mtlhome/

MIT ENTREPRENEURSHIP CENTER

The MIT Entrepreneurship Center trains
science, engineering, and management
students to make their high tech ventures
successful. Subjects taught at the center
provide the tools and develop the thinking
that entrepreneurs need to design and
launch successful new enterprises. Hun-
dreds of entrepreneurs who have built very
substantial companies began their careers at
MIT by taking 15.390 New Enterprises.
15.399 Entrepreneurship Lab places teams
of students into start-up companies where
they work on a project that is keeping the
CEO awake at night. Other courses include:
15.392 Business Plans that Raise Money;
15.393 Technology Strategy for New
Enterprises; 15.394 Designing and Leading
the Entrepreneurial Organization; 15.395
Entrepreneurship Without Borders; 15.398
NPVD Proseminar: Entrepreneurs in the Next
Economy; 15.443 Entrepreneurial Finance;
15.835 Entrepreneurial Marketing; and
15.389 Global Entrepreneurship Lab.
Proseminars bring outside speakers with
significant real world experience. The
entrepreneurship subjects available to MIT
students from all departments are part of the
New Product and Venture Development
(NPVD) track for Sloan MBA students.

The MIT Entrepreneurship Center operates a
global network of partnerships with Cam-
bridge University in the United Kingdom and
selected regions in Europe and Asia. The
center supports and cooperates closely with
the MIT $50K Entrepreneurship Competition;
Sloan Venture Capital Club; MIT Technology
Licensing Office; MIT Enterprise Forum®; MIT
Alumni Association; Sloan Career Develop-
ment Office; Lemelson-MIT Prize Program;
Center for Innovation in Product Develop-
ment; and the MIT Industrial Liason Program
(ILP). The MIT Entrepreneurship Center
supports faculty and students who conduct
research to better understand and enhance
the high tech entrepreneurship process.

Kenneth P. Morse is the Managing Director
of the MIT Entrepreneurship Center and a
senior lecturer at the Sloan School. Edward
B. Roberts, David Sarnoff Professor of
Management Technology, is Chairman,

Associate Professor Simon Johnson, Sloan
School of Management, and senior lecturer
John T. Preston, President and CEO, Atomic
Ordered Materials, LLC, serve as Assistant
Directors of the Center. For more information
contact the center's office, in
Room E51-355, 70 Memorial Drive, Cam-
bridge, MA 02142-1347, telephone (617)
253-8653, fax (617) 253-8633, email
ecenter@mit.edu.

http://entrepreneurship.mit.edu/

NUCLEAR REACTOR LABORATORY

The Nuclear Reactor Laboratory (NRL)
provides the focus for a wide range of
research programs involving the use of
nuclear radiations. Research programs in
various MIT departments and centers are
supported by NRL capabilities. These
include Physics; Materials Science and
Engineering; Earth, Atmospheric, and
Planetary Sciences; Nuclear Engineering; the
Parsons Laboratory; and the Center for
Environmental Health Sciences. Facilities of
the NRL are also used for teaching and
research activities by other institutions. The
NRL provides special capabilities to regional
hospitals and industries, e.g., short-lived
isotopes for medical purposes.

Current areas of research include applica-
tions of nuclear trace analysis to problems in
physical and engineering sciences, life
sciences, geo sciences, and the environ-
ment; radiation effects on materials; reactor
physics; dose and corrosion reduction in
power reactors; reactor engineering; nuclear
medicine including brain cancer therapy
development; and isotope development.

The NRL operates a five-million watt
research reactor (MITR-ll), which is one of
the largest university reactors. Recent
redesign and rebuilding of MITR-l1 has
significantly enhanced the neutron and
gamma ray intensity and the reactor's
versatility. Further upgrades in reactor power
are now being studied.

Experimental facilities and instrumentation at
the NRL include a wide variety of sample
irradiation facilities with fast and slow
neutron fluxes up to 104 per cm2 per
second; temperature-controlled in-pile
facilities, and a fission converter facility. In-
pile loops for corrosion and irradiation
damage testing are available, which closely
simulate the environment in light water
power reactors. An excellent medical
irradiation facility with a clinically useful

epithermal beam is available for patient and
animal irradiations. Current clinical trials for
brain cancer use the epithermal neutron
beam.

Other experimental facilities and instrumen-
tation include radiochemistry laboratories;
hot cells for dismantling or testing; nuclear
detection equipment; trace analysis facilities;
a materials characterization laboratory; and
shielded hot cells for handling and testing
radioactive materials.

Undergraduate students are involved in the
operation of the reactor and in the research
activities through special projects or senior
theses. Graduate student thesis research is
carried on in the various research areas
mentioned earlier. A current summary report
is available and describes the activities at the
NRL in greater detail.

For information, inquire at the Office of the
Director, Dr. John Bernard,
Room NW12-208, MIT, Cambridge, MA
02139-4307, (617) 253-4202.

http://web.mit.edu/nrl/www/

OPERATIONS RESEARCH CENTER

The Operations Research Center (ORC)
provides educational and research opportu-
nities for students and faculty interested in
the interdisciplinary field of operations
research. Operations Research (OR) is the
professional discipline that deals with the
application of scientific methods to decision-
making. OR draws upon ideas from
engineering, management, mathematics,
and psychology to contribute to a wide
variety of application domains. The field is
closely related to several other fields in the
decision sciences-applied mathematics,
computer science, economics, industrial
engineering and systems engineering.

The Operations Research Center is orga-
nized as an interdepartmental center,
structured to take advantage of the expertise
of faculty drawn from a variety of depart-
ments, including the Sloan School of
Management, Electrical Engineering and
Computer Science, Aeronautics and
Astronautics, Mathematics, Civil and
Environmental Engineering, Mechanical
Engineering, Nuclear Engineering, Ocean
Engineering, and Urban Studies and
Planning. The ORC has approximately 40
affiliated faculty and 50 graduate students. It
offers both master's and doctoral degree
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progirams. An.important feature of these
programs is their interdisciplinary structure.
In addition to following a set of core courses,
students are encouraged to design a
curriculum that is tailored to their profes-
sional and research interests. The program
provides a strong background in the
theoretical foundations of operations
research and the practical techniques used
in building models for a wide variety of
applications. The ORC provides a range of
computer facilities with associated software
for model building and algorithmic
experimentation.

The core graduate curriculum for the S.M.
degree consists of applied probability,
applied statistics, and optimization modeling.
Master's degree students also take four
additional graduate level subjects and
prepare a thesis in an area of research
concentration. Graduates of the master's
program are employed in a wide range of
organizations in such fields as telecommuni-
cations, banking and finance, manufacturing,
and transportation.

Doctoral degree students take core subjects
in applied probability and optimization
theory, followed by advanced subjects in
discrete stochastic processes, decision
analysis, statistical methodology, network
optimization, combinatorial optimization,
nonlinear programming, and real analysis.
Doctoral degree candidates must qualify for
continuation in the program by passing
qualifying and general examinations.
Students must pursue an original research
project under the guidance of a doctoral
dissertation committee. The formal academic
program is supplemented by teaching and
research assistantship opportunities for most
doctoral candidates. Graduates of the Ph.D.
program often assume faculty or consulting
positions in the United States and abroad.

In addition to the degree requirements
specified above, students at the ORC must
fulfill a hands-on-experience requirement and
a writing requirement.

Students wishing to concentrate specifically
in operations research as either master's or
doctoral students should apply directly to the
interdepartmental graduate program. To do
so, follow the general MIT graduate admis-
sions procedures and indicate, "Operations
Research-Interdepartmental Program," on
the application materials instead of a
departmental designation.

Further information about the Operations
Research Center and the degree programs

is contained in the brochure, Graduate
Education at the Operations Research
Center, available from the Operations
Research Center, Muckley Building (E40-
149), MIT, 77 Massachusetts Avenue,
Cambridge, MA 02139-4307. Address
individual questions to the Office of the
Director, Professor James B. Orlin,
jorlin@mit.edu, or to Paulette Mosley,
pmosley@mit.edu, Administrative Officer,
Room E40-107, MIT, 77 Massachusetts
Avenue, Cambridge, MA 02139-4307,
(617) 253-3603, fax (617) 258-4214.

http://web.mit.edu/orc/www/

PLASMA SCIENCE AND FUSION
CENTER

The Plasma Science and Fusion Center
(PSFC), formed in 1976, provides a focus for
experimental and theoretical studies in
plasma science, magnetic fusion research
and fusion energy development, and related
engineering disciplines. It provides the
structure required for effectively undertaking
all Department of Energy sponsored fusion
research at MIT. The timely development of
fusion science, ultimately leading to the
development of a practical energy source, is
one of the most technically complex
challenges facing the scientific community.

The center fosters independent creativity and
helps integrate the collective plasma and
fusion science activities into a cohesive
program with broader Institute goals. These
goals are to provide strong scientific
leadership, both nationally and internation-
ally, for the development of plasma and
fusion science; and to provide the intellectual
environment for the educational training of
students, research scientists, and engineers.
Research activities at the Plasma Science
and Fusion Center fall into five major
programmatic divisions.

The Physics Research Division is
developing the basic experimental and
theoretical understanding of magnetically-
confined plasma including a basic experi-
mental plasma research in magnetic
reconnection in plasma, and advanced
plasma diagnostics. An important new
program is the design and installation of the
Levitated Dipole Experiment (LDX), a joint
project with Columbia University. This
division also participates in the Inertial Fusion
Energy Program by developing advanced
diagnostics, and in space plasma physics
experiments by engaging in field and
laboratory simulation experiments.

The Alcator C-Mod Project is developing
a basic understanding of the stability and
transport properties of high-temperature
toroidal plasmas at reactor-level conditions,
and developing and testing concepts for
optimizing of the toroidal confinement
approach to magnetic fusion. This work is
carried out in the Alcator C-Mod device, the
third in a sequence of high-field tokamaks
built at MIT. C-Mod's high field and compact
size enables it to make unique contributions
to fusion plasma science.

The Waves and Beams Division
conducts experimental and theoretical
research on the physical principles of novel
sources of coherent radiation ranging from
the microwave to the infrared, optical and x-
ray regions of the electromagnetic spectrum.
Current research includes work on the
gyrotron (or cyclotron resonance maser), a
novel source of millimeter wave radiation
using high magnetic fields; the free electron
laser, the cyclotron autoresonance maser
(CARM), and the relativistic klystron.
Research is conducted on application of
these sources to plasma heating and high
frequency EPR/NMR. The division also
conducts research on novel concepts for
acceleration of electrons to demonstrate the
principles required for future generations of
electron linear accelerators. Experimental
research investigates the high gradient
acceleration of electron bunches produced
by a picosecond laser. Theoretical research
explores the propagation of intense charged
particle beams, including the effects of
periodic focusing and chaotic motion.

The Plasma Technology Division
investigates new plasma processes for
environmental technology applications. The
division develops new environmental
monitoring technologies for waste treatment
facilities used by the Department of Energy.
These include a microwave plasma spec-
trometer for continuous monitoring of metals
emissions in gaseous exhaust streams, and
a millimeter wave pyrometer for monitoring
the temperature of the molten material and
walls in a waste processing furnace. These
monitoring technologies may eventually find
application in other areas, such as commer-
cial incinerators, power plants, or industrial
facilities. In addition, there is a program that
investigates using plasmas to manufacture
hydrogen rich gas that can be used as a
cleaner burning fuel. In the area of fusion
research, the division develops advanced
diagnostics using millimeter wave and
infrared laser technologies.
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The Fusion Technology and Engineer-
ing Division provides critical engineering
support for both operating confinement
experiments and advanced design projects.
It also develops advanced high-field copper
and superconducting magnet technology for
the national fusion program and the high
energy physics community, and has been
given a leading role in the design of the
superconducting magnets for the next step
fusion device. The division has expertise in
magnet design for other fields, including
magnetic separation, magnetically-levitated
high-speed ground transportation systems,
medical applications, among others, and in
large scale project coordination and
management.

The Plasma Science and Fusion Center has
a history of important achievements in
magnetic fusion research. In the mid 1980s
the compact, high magnetic field tokamak,
Alcator-C, established a world record by
obtaining the highest product of plasma
density and confinement time. Versator II, a
small research tokamak, was a world leader
in demonstrating current drive by
radiofrequency waves, as was Alcator C
soon after. The results from these and other
world-class experiments form the basis of
the "Advanced Tokomak" (AT) concept,
which seeks to improve the tokamak
concept through current-profile control. The
Versatile Toroidal Facility operates as an RF-
sustained toroidal plasma source relevant to
ionospheric and basic plasma physics
experiments. The Alcator C-Mod device, a
world-class divertor tokamak, started plasma
operation in April 1992, and its divertor
plasma research is of great interest to
solving the heat-load problems in general.
This device achieved world record levels of
power density with radiofrequency wave
heating, and has extended the world
database on power flux by nearly an order of
magnitude. More recently, the center has
pioneered important environmental
remediation techniques using plasmas, as
well as related diagnostics, and has played a
role in the development of ultra-high
frequency, high power microwave sources
(gyrotrons).

The overall program at the Plasma Science
and Fusion Center balances experimental
and theoretical studies. Plasma science-
related research activities in the Departments
of Physics, Nuclear Engineering, Electrical
Engineering and Computer Science,
Materials Science and Engineering, and
Mechanical Engineering, as well as the
Francis Bitter Magnet Laboratory and the

Research Laboratory of Electronics, are
affiliated with the Plasma Science and
Fusion Center.

The center's programs and laboratories
provide excellent forums for training
students and professional researchers, and
offer world class research facilities to faculty
members from many departments. Nine
professors and 74 research scientists and
engineers work at the PSFC, and 50
graduate students and 5 undergraduate
students are currently involved at all levels of
thesis work. Undergraduates can also
participate through UROP.

Further information may be obtained from
the Office of the Director, Professor Miklos
Porkolab, Director, NW16-288, Cambridge,
MA 02139-4307, (617) 253-8448, fax
(617) 253-0570, porkolab@psfc.mit.edu.

http://www.psfc.mit.edu

PRODUCTIVITY FROM INFORMATION
TECHNOLOGY PROJECT

Established in 1992, the PROductivity From
Information Technology (PROFIT) Project
explores how information technology can
enhance productivity in both the private and
public sectors. Its research spans diverse
areas from finance to transportation, and
from manufacturing to telecommunications.
Current research efforts include knowledge
acquisition (including the extraction of
information from paper-based media as well
as semi-structured web sources); knowl-
edge discovery (which includes the use of
neural network-based data mining tech-
niques); knowledge management and
integration (which includes the mapping and
assembling of information across depart-
mental, corporate, and national boundaries
to suit new conditions and requirements);
and knowledge dissemination.

Amar Gupta, Senior Research Scientist, and
Stuart Madnick, John Norris Maguire
Professor of Information Technology, are co-
directors of the Project. For further informa-
tion contact Amar Gupta, Room E40-198, or
Stuart Madnick, E53-321, MIT, 77 Massa-
chusetts Avenue, Cambridge, MA 02139;
telephone (617) 253-8906, fax (617) 258-
7579; or telephone (617) 253-3321, fax
(617) 253-3321; email agupta@mit.edu or
smadnick@mit.edu.

http://mitsioan.mit.edu/research/profit/

PROGRAM IN POLYMER SCIENCE
AND TECHNOLOGY

The Schools of Engineering and Science
have established a graduate Program in
Polymer Science and Technology (PPST). It
is open to qualified students admitted to the
graduate program of any MIT department. It
consists of an initial academic phase in
which all students participate (regardless of
previous background and research interest)
followed by research in a selected area of
specialization. The program leads to the
doctoral degree; if desired, a master's
degree can be obtained through the
student's department.

The core curriculum, taken by all students,
provides a common base in the field of
polymers. It is broad, rigorous, and covers
both elementary and advanced subjects
spanning the entire range from the molecular
level to the continuum. This curriculum takes
up the first two semesters in the graduate
program.

The transition from the academic phase to
research is marked by the qualifying exam,
which consists of both oral and written
sections. The exams are offered at the end
of each spring term and are based on the
PPST core curriculum. Successful comple-
tion of the exam leads to selection of a
research project and the preparation and
defense of a thesis proposal.

Any faculty member at MIT can act as a
research supervisor. The thesis supervisor(s)
advises the graduate student on a continuing
basis throughout the time of the research
project. Completion and successful defense
of the thesis before PPST and departmental
faculty fulfill the requirements for the doctoral
degree.

For more information, including admission
and financial aid procedures, contact
Professor Greg Rutledge, Director, Program
in Polymer Science and Technology,
Room 66-368, MIT, Cambridge, MA
02139-4307, (617) 253-0171.

http://web.mit.edu/ppst/
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Centers, Labs, and Program

PROGRAM ON THE
PHARMACEUTICAL INDUSTRY

The Program on the Pharmaceutical Industry
(POPI) was founded in 1991 with a major
grant from the Alfred P. Sloan Foundation to
promote research and teaching in the
pharmaceutical and biotechnology industry.
This multidisciplinary program involves the
MIT Schools of Management, Engineering,
and Science. Participating faculty and
students are drawn from the fields of
Biology, Chemistry, Chemical Engineering,
Economics, Medicine, and Management
Sciences.

POPI's first objective is to foster an interest
in the pharmaceutical and related industries
among students and faculty through
education and research. It is POPI's intent to
prepare MIT students to become leaders in
areas such as management, manufacturing,
and government and regulatory affairs
related to pharmaceuticals and
biotechnology.

POPI is currently offering two courses,
Seminar on Management in the Pharmaceu-
tical and Biotechnology Industry and Health
Technology, designed to enrich students'
knowledge of the complex management
issues facing industry.

Through its various research projects, POPI
supports faculty who allocate graduate
student research and teaching assistant-
ships along with undergraduate research
awards through MIT's Undergraduate
Research Opportunities Programs. For the
student interested in issues surrounding the
pharmaceutical industry, there are numerous
opportunities to interact with individuals in
industry and with other researchers.

POPI has built a portfolio of research
projects led by MIT faculty. Nine determi-
nants of the industry's competitiveness
guide the selection of projects. Specific
studies include Improving the Effectiveness
of Pharmaceutical R&D Project Manage-
ment, Re-examining Clinical Experimentation
for Drug Development, The Strategic
Management of Pharmaceutical R&D, Risks
and Returns for Investment in R&D in the
Pharmaceutical and Biotechnoogy Indus-
tries, Benchmarking and Manufacture of
Pharmaceuticals, The Economics of New
Pharmaceutical Markets: Anti-Ulcer and Anti-
Depressant Drugs, Measuring Health
Outcomes Adjusted Pharmaceutical Price
Changes, Economic Consequences of
Illness in the Workplace.

For further information, contact Stan N.
Finkelstein, M.D., Co-Director and Senior
Research Scientist, 38 Memorial Drive,
E56-390, Cambridge, MA 02139-4307,
(617) 253-5194; fax (617) 253-3033, or by
email at popi-www@mit.edu.

http://web.mit.edu/popi/

RESEARCH LABORATORY OF
ELECTRONICS

Established in 1946 as the Institute's first
interdepartmental laboratory, the Research
Laboratory of Electronics (RLE) provides
faculty members and their students, both
graduate and undergraduate, with the
diverse services and facilities of a large
laboratory to conduct research in two major
areas-electronics and optics-together
with language, speech, and hearing. In
addition, smaller groups are focused on
atomic and molecular physics, plasma
physics, remote sensing, digital signal
processing, image processing, electro-
magnetics, and communications. Partici-
pants come primarily from the Departments
of Electrical Engineering and Computer
Science, Physics, Chemistry, Materials
Science and Engineering, and Linguistics
and Philosophy.

Research in electronics and optics covers a
broad spectrum of concerns ranging from
electronic materials and fabrication through
high-speed electronic and optic devices to
electronic and optical circuits and, finally,
logic, architecture, and large-scale systems.
RLE brings together fundamental theoretical
and experimental work in the nature of
materials and surface interfaces with
practical devices, circuits, and systems
oriented to high performance applications.

The program in language, speech, and
hearing includes linguistic work in phonology
coupled with the structure and design of
systems for text-to-speech conversion and
speech recognition, as well as fundamental
work on articulatory phonetics, sensory
communication, and auditory physiology.

Additional research foci include fundamental
studies in atomic, molecular, and optical
physics such as radiation modes and basic
constants, theoretical and experimental
research in plasma physics, remote sensing,
digital signal processing theory and hard-
ware architecture, digital processing of two-
dimensional signals (including high-resolution
television), studies of electromagnetic

propagation in nonlinear media, and a variety
of studies in communications including
structure and protocols for high-speed local
networks.

Almost all research in RLE is conducted or
supervised by academic faculty members
and students. Approximately 60 faculty
members are affiliated with RLE. They work
with over 300 graduate students and
approximately 100 undergraduates in
addition to research staff. The research in
RLE provides opportunities for a broad
spectrum of student thesis projects.

Additional information may be obtained by
contacting the Office of the Director,
Professor Jeffrey H. Shapiro, Room 36-419,
MIT, Cambridge, MA 02139-4307,
(617) 253-4179.

http://rleweb.mit.edu/

SEA GRANT COLLEGE PROGRAM

The MIT Sea Grant College Program funds
and coordinates multidisciplinary research,
educational programs, and advisory services
to further develop ocean and coastal
resources. Following the lead of the National
Sea Grant College Program created by
Congress in 1966, MIT recognized that
science and engineering should play vital
roles in advancing our use of the oceans.
The designation of the Institute in 1976 as
the nation's twelfth Sea Grant College
strengthened its existing programs of ocean
research and education. Today, with Sea
Grant support, MIT expertise and facilities
are regularly used to solve technological,
social, economic, and political problems
associated with marine resource utilization
and coastal zone development.

Sea Grant research strives for balanced use
of oceans and coasts, prudent harvests of
food and useful materials from the sea, the
prudent extraction of offshore oil and
undersea minerals, and the application of
engineering to improved methods of working
in and on the seas, including design and
construction of autonomous underwater
vehicles for research. At present, the
principal departments involved in Sea Grant
research include Civil and Environmental
Engineering, Chemical Engineering, and
Ocean Engineering. Students participate
directly in most Sea Grant research projects
at both graduate and undergraduate levels,
and support is available for UROP projects.
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The Sea Grant College Program also
supports innovative education at MIT in
ocean use and coastal zone development.
The program has supported new curricula
and textbooks in the field of ocean engineer-
ing. A joint project with the Massachusetts
Maritime Academy is providing new
educational opportunities for professional
fishermen.

MIT Sea Grant's Advisory Services publishes
technical reports, sponsors symposia, and
works with local governments, businesses,
and organizations to transfer comprehensive
information to the public on the many facets
of resource development in the oceans and
coastal zones. Joint research programs,
conducted with related businesses and
industries, assure the efficient and timely
dissemination of new technologies and
research results.

or more information on Sea Grant College
Program projects and services, contact
the Office of the Director, Professor
Chryssostomos Chryssostomidis,
Room E38-300, MIT, Cambridge, MA
02139-4307, (617) 253-7041.

http://web.mit.edu/seagrant/

SINGAPORE-MIT ALLIANCE

The Singapore-MIT Alliance (SMA) is a global
partnership in graduate education among
MIT, the National University of Singapore
(NUS), and Nanyang Technological Univer-
sity (NTU). Setting a new standard for
international collaboration in graduate
research and education, the alliance
educates young engineers to serve as
leaders in a technologically advanced
economy; creates a cohort of students and
faculty with creativity and entrepreneurial
spirit; and develops a nucleus of students
and faculty in global collaborative education
and research.

The Singapore-MIT Alliance is a bold new
model for creating graduate education
programs in areas of strategic importance to
academia, research institutes, and industry.
The five programs that SMA offers are
Advanced Materials for Micro- and Nano-
Systems, High Performance Computation for
Engineered Systems, Innovation in Manufac-
turing Systems and Technology, Molecular
Engineering of Biological and Chemical
Systems and Computer Science, for which
SMA faculty fellows from NUS, NTU, and

MIT prepare graduate-level subjects for
delivery through state-of-the-art distance
education technology.

All SMA students meet with MIT faculty
during an intensive two-week immersion
program at MIT at the beginning of the
academic year. Ph.D. students spend one
additional semester to attend graduate
courses and conduct research. M.Eng.
students spend additional time through their
research affiliations. They also attend an
annual symposium in Singapore which
enables students and faculty to interact with
industry representatives.

Degrees are awarded to successful gradu-
ates by the university hosting the program
(NUS or NTU). Students also receive an SMA
certificate confirming the completion of the
program of study.

The SMA degree programs in Advanced
Materials for Micro- and Nano-
Systems (AMM&NS) provide a unique and
innovative educational opportunity offering
broad foundations in advanced materials,
encompassing processing, microstructure,
properties and performance, with a particular
emphasis on microelectronics applications.

The S.M. degree in AMM&NS constitutes a
12-month program, including three subjects
in the necessary fundamentals, and three
electives with a focus on microelectronics.
The degree also offers students an opportu-
nity to carry out a semester-long research or
industry project. The M.Eng. degree program
includes a similar, but more rigorous, core
curriculum and a master's thesis jointly
supervised by SMA fellows from Singapore
and MIT. The Ph.D. degree program
includes an expanded choice of elective
subjects and a minor subject selection
outside of the materials area.

The S.M. program trains students to apply
their knowledge of advanced materials for
micro- and nano-systems to industrial
problems, particularly in the area of of
microelectronics. The M. Eng. and Ph.D.
programs prepare students for careers in
industrial research and development centers,
research institutes, or academic depart-
ments.

Degree programs in High Performance
Computation for Engineered Systems
(HPCES) include the S.M., the M.Eng., and
the Ph.D. High performance computation is
a crucial component in the prediction
analysis, design, optimization, and control of

engineered systems in a wide range of
technology and service industries. Students
learn to apply and develop advanced
numerical techniques for simulation and
optimization relevant to a diverse set of
applications from aerospace, electrical,
industrial, mechanical, and other engineering
fields, as well as logistics, management, and
finance.

The S.M., M.Eng., and Ph.D. degree
programs all include a core curriculum; the
M.Eng. degree requires a master's thesis;
the Ph.D. degree also requires additional
more advanced courses and a doctoral
thesis. The S.M. degree focuses on the
critical and effective application, modifica-
tion, and integration of existing simulation
and optimization software; the M.Eng. and
Ph.D. degrees emphasize the formulation,
analysis, and implementation of new
computational methods for the simulation
and optimization of engineered systems.

Degree programs in Innovation in
Manufacturing Systems and Technol-
ogy (IMST) include the S.M., the M.Eng..
and the Ph.D., and offer subjects that
explore the many facets of manufacturing
technology. Challenging coursework
integrates the process, product, system, and
business aspects of this vibrant industry,
while focusing on the core of manufacturing
systems. Advanced coursework exposes
students to innovative theories and method-
ology, as well as a rigorous investigation of
financial, strategic, and global aspects of
technology innovation and new business
generation.

The S.M., M.Eng., and Ph.D. degree
programs all include a core curriculum; the
S.M. degree includes a theme project; the
M.Eng. degree includes a master's level
research thesis; the Ph.D. degree includes
additional subjects on advanced topics in
each of the fundamental areas. The S.M.
degree is for practitioners who will use this
knowledge to become leaders in existing
and emerging manufacturing companies.
The M.Eng. and Ph.D. degree programs
prepare students for careers in industrial
research and development centers, research
institutes, or academic departments.

The Molecular Engineering of Biologi-
cal and Chemical Systems (MEBCS)
degree program is an exciting and innovative
curriculum in the field of molecular engineer-
ing. The program offers two innovative
courses of study that integrate a molecular-
level understanding of biological and
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chemical phenomena with advances in
process engineering for the life sciences and
fine chemical industries. Through a combina-
tion of cutting-edge research and advanced
coursework in molecular engineering
sciences, graduates are poised to accept
high-level professional or research positions
in thriving industries, start-up companies,
academic institutions and research centers.

The S.M., M.Eng., and Ph.D. degree
programs all include a core curriculum. A
professional master's degree program which
prepares graduates for the shaping and
solving of complex problems through the
development of required skills in critical
thinking and analysis and resource manage-
ment. This one-year program focuses on
teamwork and leadership, effective commu-
nication, and technical documentation. In
addition to advanced coursework, students
carry out two six-week long intensive
Industrial Immersion Projects under the
direct supervision of an SMA Industrial
Immersion Director and in collaboration with
participating companies.

A research doctorate degree program
emphasizes synthesis skills, engineering
design, and interdisciplinary approaches.
This degree prepares graduates for careers
in industrial research and development
centers, research institutes or academic
departments. The Ph.D. degree program is a
commitment of three or more years, with a
full semester of study at MIT.

The Computer Science (CS) degree
program offers an in-depth understanding of,
and appreciation for, the rapidly growing field
of computer science. The primarily goal is to
train students to discover and develop new
technology with immediate economic impact
while providing a solid foundation to enable
adaptation. Through a challenging and
rigorous course of study-and diverse
interactions with industry leaders and young
entrepreneurs-graduates examine ad-
vanced developments in web applications
and infrastructure, embedded systems and
computational biology.

The S.M. degree trains students to apply
their knowledge of computer science to
industrial challenges, particularly in the
development of large software systems and
embedded computing. The Ph.D. degree
equips graduates for careers in industrial
research and development centers, research
institutes, or academic departments.

A one-year professional master's degree
program that prepares graduates for careers
in the development of advanced computer
systems, the CS degree program offers
curriculum in the following fundamental
areas: computer system engineering,
computer language engineering, analysis
and design of algorithms, artificial intelli-
gence, computer systems architecture, and
database technology. Students have the
opportunity to interact with MIT lecturers
during the immersion program on the MIT
campus. In addition, students carry out a
capstone project in Singapore that involves
videoconferences with MIT lecturers and
personal interaction when those lecturers
travel to Singapore.

A research doctorate degree program in
computer science equips graduates for
careers in industrial research and develop-
ment centers, research institutes, or
academic departments. Students are
required to complete all courses at the
S.M. level, plus one elective course and a
Ph.D. Thesis. The Ph.D. degree program is a
commitment of three or more years, with a
full semester of study at MIT.

For more information, please contact the
Director, Professor Anthony T. Patera,
Room 3-266, MIT, Cambridge, MA 02139,
telephone (617) 253-8122.

http://web.mit.edu/smas/

SPECTROSCOPY LABORATORY

The George Russell Harrison Spectroscopy
Laboratory is dedicated to advancing
knowledge of the structure and dynamics of
atoms and molecules and the properties of
liquids, solids, and biological materials
utilizing the techniques of lasers and modern
spectroscopy as well as conventional
methods.

The Spectroscopy Laboratory encourages
participation and collaboration among staff
members in various disciplines of science
and engineering. At present, faculty and staff
from the Departments of Chemistry, Physics,
Biology, Electrical Engineering and Com-
puter Science, and the Harvard-MIT Division
of Health Sciences and Technology pursue
research in the laboratory. In addition,
scientific visitors from both the United States
and abroad participate in the work of the
laboratory.

The laboratory houses one of the most
extensive collections of lasers for spectro-
scopic research in the United States. The
resources are organized into seven major
laboratories: Pulsed Visible/UV Spectros-
copy and Kinetics; Atomic Physics, UV,
Visible and Near IR Raman Spectroscopy;
Laser-Induced Fluorescence; Biomedical
Studies; Picosecond/Femtosecond Photon-
Migration Studies; and Laser Biophysics.
Facilities include excimer and Nd:YAG-
pumped pulsed dye and Ti:sapphire lasers,
ion laser-pumped CW dye lasers, CW
Raman spectrometers, picosecond/
femtosecond dye lasers and Ti: sapphire
laser; streak camera.

The laboratory operates two resource activity
centers for physical science and biomedical
science research. A collaborative physical
science research program is supported by a
grant from the National Science Foundation.
The Laser Biomedical Research Center,
supported by a grant from the National
Institutes of Health, is devoted to biomedical
research. The facilities of the latter are made
available to researchers from universities,
industry and medical institutions.

Current research activities in the laboratory
include high resolution laser spectroscopy of
excited vibrational and electronic molecular
states, infrared and optical double reso-
nance experiments, kinetics of intermediates
in organo-metallic complexes, vibrational
dynamics of biological macromolecules,
single atom emission studies in optical
resonators, and applications of lasers in
medicine, including research in laser
ablation, diagnosis of human biological
tissue using laser-induced fluorescence and
near IR spectroscopy and optical tomogra-
phy studies using picosecond lasers and
streak camera detection.

Many graduate and undergraduate students
perform thesis research in the laboratory;
UROP projects are offered in many areas of
laser research.

For further information, contact the Director,
Professor Michael Feld, Room 6-014, MIT,
Cambridge, MA 02139-4307,
(617) 253-7700.

http://web.mit.edu/spectroscopy/www/
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SYSTEM DESIGN AND MANAGEMENT SYSTEM DYNAMICS GROUP
PROGRAM

MIT's new System Design and Management
(SDM) Program, offered jointly by the School
of Engineering and Sloan School of Manage-
ment, is a master's degree program for
professional engineers who seek to build
upon their technical backgrounds and
advance to positions of leadership in their
profession. The SDM Program focuses on
developing competencies necessary for
success as a technical leader: system
thinking, management skills, leadership, and
an end-to-end understanding of product
development. Students take subjects drawn
from three areas: systems (system engineer-
ing, architecture, optimization), manage-
ment, and a technical area of the student's
choosing. Students are awarded the Master
of Science in Engineering and Management.

The SDM Program provides both on campus
instruction for full-time degree students and
distance learning instruction for professional
engineers who are continuing in their
positions while attending the SDM Program.
The 13-month full-time program that begins
in January requires 13 courses and a thesis.
The distance learning program is reserved
for company-sponsored students and
requires 24 months, with an initial January
on campus followed by five semesters of
distance education classes; students spend
one semester in residence at MIT, and the
total course requirements, including thesis,
are the same as for the full-time, 13-month
program.

Applicants may apply by using the SDM
application available on the web site or by
contacting the program directly. The ideal
applicant will have an S.M. in engineering or
an equivalent degree and three or more
years of experience as a professional
engineer, including experience as a team
ieader. For further information, please
contact the System Design and Manage-
ment Program, MIT, 77 Massachusetts
Avenue, Room E40-422, Cambridge, MA
02139-4307, telephone (617) 258-1055,
email sdm@mit.edu. Refer also to the
description of the Engineering Systems
Division in Chapter VII.

The Systems Dynamics Group, founded at
the Sloan School of Management by
Professor Jay W. Forrester in the early
1 960s, currently has three main areas of
research.

The National Model Project strives for a
better understanding of how the U.S.
economy works, and can help to analyze the
effects of proposed economic policies. The
Group uses the National Model to capture
the interactions of local structures and
decision-making policies, building a bridge
that joins microstructure with macrobehavior.
The National Model Project is directed by
Professor Forrester with funding from
corporations and private individuals.

The Systems Dynamics in Education Project
(SDEP) was started in 1990 with private
funding. The main activity of the SDEP is the
writing of the Road Maps series, a self-study
guide for learning system dynamics. Under
the guidance of Professor Jay W. Forrester,
the Road Maps series is a collection of self-
study chapters that use modeling exercises
and selected literature to provide a way of
learning about the principles of system
dynamcs and its many uses. Road Maps is
available free from http://sysdyn.mit.edu/.

Professor Nelson Repenning continues to
study the design of sustainable quality
improvement programs in a manufacturing
corporation. Through the development of
formal models and original case histories,
the goal of the project is to identify the
critical interactions between quality pro-
grams and other organizational structures.
Some of the findings are available from
http://web.mit.edu/sdg/www/.

Professor John Sterman is the director of the
Program; Professor Jay W. Forrester, senior
advisor. For further information, contact Nan
Lux, Program Manager, 30 Memorial Drive,
E60-375, Cambridge, MA 02142, telephone
(617) 253-1574, fax (617) 258-9405,
email nlux@mit.edu.

http://sysdyn.mit.edu/

TECHNOLOGY AND DEVELOPMENT
PROGRAM

The Technology and Development Program
(TDP) provides a focus at MIT for interdisci-
plinary research and education related to the
role of science and technology in the
socioeconomic growth of newly industrial-
ized countries. TDP promotes an awareness
among faculty and students of the relation-
ships among science, technology, and
development; provides a focal point for the
activities of faculty, students, and visiting
scholars interested in the field of technology
and development; and serves as a resource
for organizations outside MIT (government,
academic, private sector) that wish to
explore the Institute's understanding of
socioeconomic and technological challenges
facing the newly industrialized nations.

The TDP is administered by faculty executive
committees which oversee the activities of
each program. Currently TDP is managing
collaborative programs in Thailand and
Malaysia. The primary emphasis of each
program is on institutional building. Through
research, education, and industrial outreach
activities, the program provides opportunities
for industry, government and academia to
pool their resources and enhance the
domestic socioeconomic growth of the host
country.

TDP provides educational and research
opportunities for master's candidates
interested in specific areas of technology
and development. Admission to MIT must
first be obtained from the appropriate
academic department. The student should
then submit a proposal for study to the TDP
policy committee for approval. Details of the
program are available upon request.
Students may receive financial support in the
form of research assistantships associated
with current TDP research projects.

Further information about the program,
including a list of current research projects,
may be obtained from the Office of the
Director, Professor Fred Moavenzadeh,
Room 1-173, MIT, Cambridge, MA
02139-4307, (617) 253-7178.

http://www-tdp.mit.edu/
http://sdm.mit.edu/
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TECHNOLOGY AND POLICY PROGRAM

The Technology and Policy Program (TPP)
prepares young men and women for
competent leadership in the constructive
development of technology. It provides an
integrative education to scientists and
engineers who wish to lead in the develop-
ment and implementation of responsible
strategies and policies for exploitation of
technology for the benefit of their communi-
ties.

The program validates "dual competency" in
two fields of technology and applied social
science. It is unique in the opportunities it
provides to combine a base in technology
with skills in identifying, analyzing, and
implementing solutions to policy issues. Many
students combine the Technology and Policy
Program with a traditional curriculum so that
they obtain two master's degrees.

Students work on problems in a wide range
of technological fields, for example, comput-
ers, electronic systems, and communications;
energy production and management;
industrial innovation and productivity; lean
manufacturing; regulation of chemicals and
pollution; transportation; marine and mineral
resources; space technology and global
climate change. A list of theses completed in
the program is available on request.

The Master of Science in Technology and
Policy leads directly into practice, or into the
doctoral program in Technology, Manage-
ment, and Policy.

The master's curriculum requires four
subjects in the methods of policy analysis and
a required core of integrated subjects,
complemented by a coherent block of four
subjects in the student's chosen field of
specialization in technology policy. Academic
credit is routinely granted for comparable
work done elsewhere.

Doctorates are sponsored by the Technology,
Management and Policy Program of Re-
search at MIT, a collaborative effort of the
Center for Technology, Policy and Industrial
Development; Materials Systems Laboratory;
Center for Construction Research and
Engineering; Center for Transportation
Studies, Program of Environment Education
and Research, and the Technology and
Policy Program.

Students determine individual curricula in
consultation with their faculty advisors,
taking full advantage of subjects available at
MIT and at Harvard through cross-registra-
tion. All students take two core Proseminars
in Technology and Policy. These subjects
help students confront policy issues as they
really are-complex, difficult, often ill-
defined, and full of conflicting values. This
core is the element that distinguishes this
program and provides the common ground
where students meet to discuss issues of
technology policy.

Students are strongly encouraged to engage
in the Technology and Policy Summer
Internship Program in industry or govern-
ment. These placements are supported by
the Technology and Policy Program with the
financial backing from alumni and the
endowments from major companies such as
the Far East Organization, ICF/Kaiser, Smith
Barney, State Street Bank, Versar and
Xerox; the Francis Yew Ho Chin Award for
Public Service, the Marvin and Joanne
Grossman Fellowship for International
Understanding, and the Donald F. Cooke
Award for Public Service.

The required thesis is a major analysis in the
student's field of interest. Students meet
with their peers to discuss their research in
the Technology and Policy Research
Seminar. Because clear expression is a
practical necessity, students must demon-
strate sufficient writing skills before begin-
ning their thesis. New students take a
diagnostic written exam in September. A
seminar or course in technical writing may
be required depending on the results.

Full time students with prior interest and
capabilities in technology and policy can
complete the degree program in one
calendar year. Others, particularly students
taking assistantship positions at MIT,
typically need an additional semester or two.

Students typically obtain part-time jobs to
support their education. These are mostly
research assistantships on MIT projects that
match their areas of specialization, for
example, in the Center for Technology,
Policy, and Industrial Development and the
Energy Laboratory. Teaching assistantships
are also available.

Student funding is available through grants
and gifts to the program. The Bernard
Rabinowitz Fellowships are awarded for
leadership in technology and the Alfred Keil

Award is presented for the wiser uses of
technology. Several partial tuition fellowships
are awarded on the basis of excellence and
need. The program also offers two prizes:
Best Thesis Award and the Alumni Award for
Excellence and Leadership.

Applicants should have a strong basis in
engineering or science. Applications are
reviewed by the program starting January
15. Candidates are notified as soon as
possible. The program enrolls about 50
students each year in the master's program
and about five in the doctoral program.

Program faculty represent the Departments
of Aeronautics and Astronautics, Chemical
Engineering, Civil and Environmental
Engineering, Electrical Engineering and
Computer Science, the Engineering Systems
Division, Materials Science and Engineering,
Mechanical Engineering, Nuclear Engineer-
ing, Ocean Engineering, Political Science,
and Urban Studies and Planning, as well as
from the Center for Technology, Policy, and
Industrial Development, the Energy Labora-
tory, and the Program in Science, Technol-
ogy, and Society.

The Technology and Policy Program within
the Engineering Systems Division in the
School of Engineering is described in detail
in Chapter VII.

For further information, contact Dr. Frank
Field, Room E40-202, MIT, Cambridge, MA
02139-4307, (617) 253-2146 or email at
tpp@mit.edu.

http://web.mit.edu/tpp/www/

WOMEN'S STUDIES PROGRAM

The Program in Women's Studies offers
unique opportunities for interdisciplinary
study and research for both undergraduate
and graduate students. The primary
objective of Women's Studies is to promote
new research about the roles of gender in all
academic disciplines as well as to incorpo-
rate the experiences, perceptions, and
intellectual contributions of women into
existing curricula. It offers new perspectives
in fields as diverse as anthropology, history,
biology, psychology, engineering, and
literature. Undergraduates can choose a
concentration or a minor in Women's
Studies and by petition can major in
Women's Studies. The curriculum includes a
core subject, Introduction to Women's
Studies, and a selection of subjects from
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Other Affiliations

many departments at the Institute. Special
ndependent study topics and UROP
projects can be arranged.

Several regular subjects are offered for
graduate credit, and graduate students may
also enroll in courses offered through the
Graduate Consortium in Women's
Studies at Radcliffe Institute for
Advanced Study. See Chapter IV Gradu-
ate Education for more information.

To facilitate interdepartmental research, the
Women's Studies Research Room in
the Humanities Library offers the MIT
community a multidisciplinary resource for
the study of women and gender. The
Women's Studies Program is described in
greater detail in Chapter VII, see the section
Interdisciplinary Programs in the School of
Humanities, Arts, and Social Sciences. For
further information, contact the Coordinator,
Room 14E-316, MIT, Cambridge, MA
02139-4307, (617) 253-8844.

http://web.mit.edu/womens-studies/

DRAPER LABORATORY

The Charles Stark Draper Laboratory
(formerly the Instrumentation Laboratory)
separated from MIT in 1973 to become an
independent not-for-profit research and
educational organization. Mechanisms exist
to permit the continuation of joint research
activities and to allow the laboratory to
continue its unique contributions to the
Institute's educational program. Opportuni-
ties are available in the VI-A Program, Space
Grant, the Engineering Internship Program,
and part-time employment. Research
assistantships, denoted as Draper Fellows,
for S.M. and Ph.D. candidates are described
in the Graduate Education Manual. Copies
are available from the Graduate Students
Office, Room 3-138, (617) 253-4860, and
from department graduate offices.

The laboratory's pioneering work in instru-
mentation has led to the development of
highly precise sensors and ultra-reliable
systems on which the world depends for
safe and accurate guidance, navigation, and
control. Much of Draper's current research
involves measurement, analysis, simulation,
and control of complex dynamic systems,
such as in robotics and autonomous
vehicles. Draper is also applying its core
competencies to a wide spectrum of
applications such as information systems,
biomedical engineering, and commercial
space systems.

The corporation's charter stresses its
nonprofit responsibility to pioneer in science
and technology, to contribute to the national
interest, and to promote the transfer of
technology through education.

A number of MIT faculty members maintain a
close association with the laboratory, and
thesis research opportunities exist that fulfill
the residency requirement for an MIT degree
in all phases of systems engineering,
including basic theory, material sciences,
mathematical analysis, computer studies,
component design and evaluation (mechani-
cal, electrical, and optical), and system
synthesis. Students are in direct daily
contact with the professional staff of
engineers and scientists of the laboratory,
and thus learn to appreciate the economic
and human as well as the technical aspects
of a system. Undergraduate and graduate
students also may be employed by the
laboratory and work directly on a project.

Adjacent to the main campus, Draper
Laboratory is located at 555 Tech Square,
Cambridge, MA 02139-3582. Information
may be obtained by contacting Dr. George
Schmidt, (617) 258-2393, telephone MIT
extension 182-82393, email
ed@draper.com.

http://www.draper.com/

EDGERTON CENTER

The Edgerton Center provides resources and
opportunities for students to pursue hands-
on seminars, activities, and projects. The
center provides a workplace, test equip-
ment, access to the Student Shop, or simply
advice and encouragement. The laboratory,
classroom, and studio are located in Strobe
Alley on the fourth floor of Building 4.
Contact Jim Bales at bales @mit.edu or Ed
Moriarty at mory@mit.edu for more informa-
tion. The Student Shop is located in Room
44-023; contact manager Ford Cote at
fpcote@mit.edu for access and training.

Typical subjects offered include introductory
electronics, digital photography, design for
public service, and building a smart rocket.
In addition, the strobe project laboratory
(6.163) is taught each term. During IAP, staff
lead workshops teaching technical skills that
many find useful for Undergraduate Re-
search Opportunities Program projects.
Scientific photography and preparation of
images for publication is the specialty of
Felice Frankel (felicef@mit.edu).

The center offers UROP projects for
students in engineering design, high speed
video motion analysis, scientific photography
and community outreach. Positions are also
available for student instructors at the center
throughout the year.

The Outreach Program gives MIT students
an on campus opportunity to teach engi-
neering and science to fourth, fifth, and sixth
grade classes from local schools. Topics
include Lego machines, circuits, optics and
biology. Contact Daniele Lantagne at
alethia@mit.edu to become involved.

The center supports a range of hands-on
student activities, including the Solar Electric
Vehicle Team, the Rocket Team, and a
variety of robotics groups. In addition, the
center sponsors the Student Technology
Consultants, a group designing and
implementing a student-run agency that
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places student consultants into short term
projects with faculty and staff.

Professor Harold Edgerton's high-speed
photography legacy lives on with the Strobe
Alley exhibition of Edgerton photographs.
Hands-on experiments in science and
engineering are attractions of the corridor
laboratory as well.

The faculty director of the Edgerton Center is
Professor J. Kim Vandiver, MIT,
Room 4-405, Cambridge, MA 02139-4307,
email kimv@mit.edu. For general information,
contact Sandi Lipnoski at the center in
Room 4-405, (617) 253-4629, email
slipnosk@mit.edu.

http://web.mit.edu/edgerton/main.htmI

WHITEHEAD INSTITUTE FOR
BIOMEDICAL RESEARCH

The Whitehead Institute for Biomedical
Research provides educational and research
opportunities for graduate and undergradu-
ate students in the biological sciences.

Research at the Institute focuses on basic
science with an emphasis on molecular
medicine, genomics, and developmental
biology. Specific areas of interest include
cancer and infectious disease research,
human and mouse genetics, computational
biology, transgenic science, membrane
biology, vertebrate development, Drosophila
genetics, RNA catalysis, plant biology, and
biological imaging. Whitehead scientists
employ the latest technologies, from DNA
arrays to advanced imaging systems, to
further their research goals.

The Whitehead institute flourishes based on
the excellence and collaborative spirit of its
faculty, as well as the creativity and dedica-
tion of the graduate students and
postdoctoral fellows who pass through its
doors. In the past, most of Whitehead's
young scientists have come from back-
grounds in biology and chemistry. Future
generations will include students from fields
not traditionally associated with biology-
physics, mathematics, engineering, and
computer science. The Whitehead also has
research collaborations with numerous
academic medical centers to help turn the
fruits of its basic research into new avenues
for disease prevention, diagnosis, and
therapy.

The Whitehead Institute houses the White-
head Center for Genome Research, one of
the world's leading genome centers.
Achievements include the provision of
roughly one third of the human genome
sequence in public databases; the creation
of powerful maps of the human and mouse
genomes; the development of specialized
automation technologies for DNA mapping
and sequencing; and the design of
informatics strategies that make the center's
data widely available on the World Wide
Web. The center is also a pioneer in the field
of functional genomics, developing novel
strategies to trace the origins of human
disease.

The Whitehead Institute is an independent
research facility adjacent to the MIT campus
in Cambridge Center. It is affiliated with MIT
through its members and associate mem-
bers, who are also faculty in the MIT
departments of biology and engineering.
Seven other independent investigators hold
positions as Whitehead Institute Fellows.
Approximately 480 scientists are on the
Institute staff.

Each year, a number of graduate students
pursue Ph.D. degrees at the Whitehead
Institute through the Department of Biology.
Undergraduate students pursue research
objectives through UROP.

Further information may be obtained through
the Office of the Director, Dr. Gerald R. Fink,
American Cancer Society Professor of
Genetics, Whitehead Institute, 9 Cambridge
Center, Cambridge, MA 02142-1479,
(617) 258-5215.

http://www.whitehead.mit.edu/
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DEPARTMENTAL DEGREE
PROGRAMS AND REQUIREMENTS

9 VP A course is a course, of course. Not necessarily!
In general, at the Institute, the word Course
(capitalized) refers to an organized curriculum
leading to a specified degree; otherwise, the
word course (lower case), or subject, refers to
the individual class. Each Course is designated
by a Roman or Arabic numeral; individual
subjects are given Arabic numerals that
correspond with the Course numbers.

For example, Course 11 and Course Il-A are
curricula in Mechanical Engineering: the numeral
2.05 indicates a subject in Mechanical Engineer-
ing. Course 2 or Course I refers to the
Department of Mechanical Engineering.

Chapters VII and VIII describe MIT's Courses
and subjects from two different perspectives.
Chapter VII presents Course information School
by School, providing details on undergraduate
and graduate programs, and lists of faculty. The
Schools (and Whitaker College), and the
departments within each School, appear in
alphabetical order. In contrast, Chapter VIII lists
subjects department by department in numerical
order by Course number. Refer to the Explana-
tory Notes that begin Chapter VIII.

Chapter VII also provides detailed degree charts
for each Course, and defines the subject and unit
requirements for each undergraduate degree.

School of Humanities, Arts, and Social
Sciences 232
Interdisciplinary Programs
HASS Minors in Regional Studies
Economics (Course 14)
Humanities (Course 21)
Anthropology (21A)
Foreign Languages and Literatures (21F)
History (21H)
Literature (21L)
Music and Theater Arts (21 M)
Writing and Humanistic Studies (21W)
Linguistics and Philosophy (Course 24)
Political Science (Course 17)
Comparative Media Studies (CMS)
Science, Technology, and Society (STS)

Sloan School of Management 276
Management (Course 15)

School of Science 288
Interdisciplinary Research
Biology (Course 7)
Brain and Cognitive Sciences (Course 9)
Chemistry (Course 5)
Earth, Atmospheric, and Planetary Sciences

(Course 12)
Mathematics (Course 18)
Physics (Course 8)

School of Architecture and 120
Planning
Architecture (Course 4)
Urban Studies and Planning (Course 11)
Program in Media Arts and Sciences (MAS)

School of Engineering 140
Engineering Internship Program
School-Wide Electives (SWE)
Aeronautics and Astronautics (Course 16)
Chemical Engineering (Course 10)
Civil and Environmental Engineering (Course 1)
Electrical Engineering and Computer

Science (Course 6)
Materials Science and Engineering (Course 3)
Mechanical Engineering (Course 2)
Nuclear Engineering (Course 22)
Ocean Engineering (Course 13)
Division of Bioengineering and Environmental

Health (BEH) (includes the former Division
of Toxicology)

Engineering Systems Division (ESD)

Other Programs 326
Whitaker College of Health Sciences and

Technology
Harvard-MIT Division of Health Sciences and

Technology (HST)
Joint Program in Oceanography and Applied

Ocean Science and Engineering with the
Woods Hole Oceanographic Institution
(WHOI)

Degree Programs and Requirements 
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In 1941, architectural historian
Henry-Russell Hitchcock defined the
challenges still facing the School of
Architecture and Planning:

The present reputation of the School
for some may still rest largely on the
work of graduates of a generation
or more ago. But today's students will
probably not be carrying out their
most important work until the 1960s
and 1970s.

MISSION HISTORY

The School of Architecture and Planning
focuses on the study and design of the
human environment-architectural, urban,
and electronic. Graduates of the School
pursue careers in architectural design and
teaching; in planning for neighborhoods,
cities, and remote rural areas; in real estate
development for the public and private
sectors; in politics as elected officiais; in
communications as researchers and
producers developing the potential of
electronic media; and in the arts with the
latest computer tools at their command.

The School benefits from the special
collaborations and cross-disciplinary working
connections fostered in a university of
science and technology. There are very
active and diverse research programs and
laboratories within the School, as well as
strong Ph.D. and professional degree
programs. The School is deeply committed
to the MIT tradition of learning by doing-of
engaging students directly and actively in
advanced research work.

Of particular concern to the School are
services for communities that have
traditionally lacked access to professional
expertise. The culturally diverse student
body and faculty are recruited with a special
emphasis on minorities and women, and the
School's undergraduates and graduate
students from throughout the world are
trained to deal with clients and projects at
every level and scale of society and in
virtually every corner of the planet.

The outlook of the School is global. There is
a vital concern with understanding and
responding to today's complex interactions
of local communities and cultures with
systems of global interconnection, and with
preparing students to work in a world where
time and difference are electronically
compressed. Within the School, there is also
a strong belief that design and policy
interventions should be grounded in an
unwavering commitment to equity, social
justice, and making a positive difference in
the everyday lives of real people.

The School of Architecture and Planning
builds on pioneering traditions. The first
university instruction in architecture in the
United States began at MIT in 1865,
introducing America to the rigorous training
in design previously restricted to European
academies. When it was established in
1932, the program in city planning was the
second in the country. At mid-century the
School moved away from the Beaux-Arts
traditions of its founders to become a leader
in the introduction of Modernism to
American architecture.

Media Arts and Sciences, the youngest of
the School's programs, was established in
1987, the outgrowth of the innovative
research carried out at the Media Laboratory
housed since 1985 in the Wiesner Building.
The School's tradition of diversity goes back
to its early years. The Department of
Architecture graduated its first woman,
Sophia Hayden, in 1890. Three years later,
MIT's Robert R. Taylor, who went on to
design most of the buildings on the original
Tuskegee Institute campus, became the first
African-American graduate of an American
architecture program.

The School's long tradition of international
relationships has endured through great
technological and intellectual changes. Many
on the nineteenth-century faculty had
traveled to Paris to study at the influential
Ecole des Beaux-Arts. Today's faculty and
students may be engaged in bringing urban
planning expertise to new metropolises in
the developing world, or in collaborative
studio design projects linking universities
oceans apart by electronic media.

NEW DIRECTIONS

The School is in the final phase of extensive
renovations of the core studios and offices of
the Departments of Architecture and of
Urban Studies and Planning. The goal of the
project has been to provide more flexible
and sociable spaces equipped with state-of-
the-art electronic capabilities. Today's
architecture and urban design projects
usually require close collaboration and
teamwork among diverse specialists, often
widely dispersed geographically. Our goal is
to create prototype studios in which
advanced technologies can be integrated

into new types of design environments that
can support efficient, innovative, design and
construction processes.

Given the growing complexity and social
power of the information environment, the
issues MAS examines will become
increasingly important to a wide range of
students and researchers. In addition to its
graduate curriculum, the program continues
to expand the range of its undergraduate
curriculum.

INTERDEPARTMENTAL PROGRAMS

School faculty take leading roles in three of
MIT's major interdisciplinary units, which are
discussed in detail in Chapter VI:

Center for Advanced Visual Studies
Center for Real Estate
Media Laboratory

The Rotch Library of Architecture and
Planning and its Visual Collections are vital
resources for the School. Rotch is among
the leading libraries of its kind in North
America, and its renovation and expansion
was awarded the 1993 Harleston Parker
Medal for "most beautiful building" in greater
Boston by the Boston Society of Architects.

The general Institute support for cross-
registration at Harvard University gives
professional students the opportunity to
enrich their education at the Graduate
School of Design and the Kennedy School of
Government, among other areas.

PUBLICATIONS

The School of Architecture and Planning's
regular newsletter, Plan, is published online
and in print by the Dean's Office, Room 7-
231, 77 Massachusetts Avenue, Cambridge,
MA 02139-4307. The Departments of
Architecture and of Urban Studies and
Planning, as well as the Center for Real
Estate and the Media Laboratory, publish a
wide range of newsletters and periodicals
and can be contacted directly.
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That they then execute will form an
important part of man's environment
- in the case of the planners, very
likely even controlling elements in the
environment - well into the next
century.

The educator must always be aware
that he operates not merely in the
present but far more significantly,
through his students, in the future.
Professional education tries, there-
fore, to discover and develop prin-
ciples of more than merely temporary

validity. These principles must
moreover be so presented that they
will grow and transform themselves in
the minds of the graduates rather
than be discarded as out-of-date
when the graduates reach full profes-
sional maturity, decades after their
formal training has been completed.

OFFICE OF THE DEAN Department Degree Field

William J. Mitchell, B.Arch.. M.A., MEI.D.
Professor of Architecture and Media Arts
and Sciences
Dean

Bernard J. Frieden, M.C.P., Ph.D.
Ford Professor of Urban Development
Associate Dean

Diane McLaughlin, M.B.A.
Assistant Dean for Administration

Kathleen M. Luce, Ed.M.
Assistant Dean for Resource Development

QY V\/ hnctor, P
5InD.

oirector, Center for Real Estate

Nicholas Negroponte, M.Arch.
or Director, Media Laboratory

itcer Bender. M.S.V.S.
cxecutive Director, Medi i I uhniratrv

Stephen Benton, Ph.D
ctor. Center for Advniiicd Visu.l St Lidii

Architecture
(Course 4) S.B.

M.Arch.
S.M.Arch.S.
S.M.B. T.
S.M.Vis.S.
M.Arch./M.C.P.
S.M.Arch.S./M.C.P.
Urban Design Certificate
Ph.D.
Ph.D.
Ph.D.
Ph.D.
Ph.D.

Urban Studies and Planning
(Course 11) S B.

M.C.P.
S.M.
M.C.P./S.M.Arch S.
M.C.P./M.Arch.
M.C.P./M.S.T.

M.C. P./M.S.R E. D.

Urban Design Certificate
Ph.D.
Ph.D.

Program in Media Arts and Sciences
(Course MAS) S M.

S.M.
Ph.D.

Architecture Studies
Building Technology
Visual Studies
Simultaneous degree in Architecture and City Planning
Simultaneous degree in Architecture and City Planning

Architecture: History and Theory of Architecture
Architecture: History and Theory of Art
Architecture: Design Technology
Architecture: Design and Computation
Architecture: Building Technology

City Pano.nin
Urban Studies and Planning
Simultaneous degree in Architecture and City Planning
Simultaneous degree in Architecture and City Planning
Simultaneous degree in City Planning and
Transportation
Simultaneous degree in City Planning and Real Estate
Development

Urban and Regional Planning
Urban and Regional Studies

Media Technology
Media Arts and Sciences
Media Arts and Sciences

Center for Real Estate
M.S. R.E. D. Real Estate Developient

Note: Many departments make it possible for a graduate student to pursue a simultaneous master's degree.

Note: Several departments also offer undesignated degrees, which lead to the Bachelor of Science without
departmental designation. The curricula for these programs offer students opportunities to pursue broader
programs of study than can be accommodated within a four-year departmental program.
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I

Faculty and Staff

Faculty and Teaching Staff

Stanford Anderson, M.Arch, Ph.D.
Professor of History and Architecture
Head of the Department

Professors
Dennis Adams, M.F.A.
Professor of Visual Arts
(On leave)

Julian Beinart, B.Arch., M.C.P., M.Arch.
Professor of Architecture

Charles Correa, M.Arch.
Professor of Architecture

John de Monchaux, M.Arch.
Professor of Architecture and Urban
Planning

Michael Dennis, B.Arch.
Professor of Architecture

Leon R. Glicksman, Ph.D.
George Macomber Professor of
Construction Management
Professor of Building Technology
(On leave, spring)

Joan Jonas, M.F.A.
Professor of Visual Arts

Edward Levine, M.A., Ph.D.
Professor of Visual Arts
(On leave)

N. Michael McKinnell, M.S.Arch.
Professor of Architecture
(On leave)

William J. Mitchell, B.Arch., M.E.Des., M.A.
Professor of Architecture and Media Arts
and Sciences

William Lyman Porter, M.Arch., Ph.D.
Muriel and Norman Leventhal Professor of
Architecture and Planning
Professor of Architecture

Anne Whiston Spirn, Ph.D.
Professor of Landscape Architecture and
Planning

George Stiny, Ph.D.
Professor of Design and Computation

Jan Wampler, M.Arch.
Professor of Architecture

Krzysztof Wodiczko, M.F.A.
Professor of Visual Arts

Associate Professors
Cingyan Chen, Ph.D.
Atlantic Richfield Career Development
Professor of Energy Studies
Associate Professor of Building Technology

Julie O'Brien Dorsey, B.Arch., Ph.D.
Associate Professor of Architecture and
Computer Science and Engineering

David Hodes Friedman, Ph.D.
Associate Professor of the History of
Architecture

Bill Hubbard, Jr., M.A.A.S.
Adjunct Associate Professor of Architecture

Mark Jarzombek, DiplArch., Ph.D.
Associate Professor of History and
Architecture
(On leave, fall)

Terry Knight, Ph.D.
Associate Professor of Design and
Computation

Takehiko Nagakura, M. Arch., Ph.D.
Associate Professor of Design and
Computation

Leslie Keith Norford, Ph.D.
Associate Professor of Building Technology

Ann M. Pendleton-Jullian, B. Arch., M.Arch.
Associate Professor of Architecture
(On leave, spring)

Nasser Rabbat, B.Arch., M.Arch., Ph.D.
Associate Professor of the History of
Architecture
Aga Khan Professor

Wellington Reiter, B.Arch., M.Arch.
Associate Professor of the Practice of
Architecture

Andrew Scott, B.Arch.
Associate Professor of Architecture

Peter Testa, B.Arch.. S.M.Arch.S.
Associate Professor of Architecture

Assistant Professor
Arindam Dutta, Ph.D.
Assistant Professor of the History of
Architecture

John Fernandez, M.Arch
Assistant Professor of Architecture and
Building Technology

Wendy Jacob, M.F.A.
Class of 1947 Career Development Chair
Assistant Professor of Visual Arts

Paul Lukez, M.Arch.
Assistant Professor of Architectural Design
(On leave, fall)

Erika Naginski, Ph.D.
Assistant Professor of the History of Art
(On leave, fall)

Heghnar Watenpaugh, Ph.D.
Aga Khan Assistant Professor of the History
of Architecture

J. Meejin Yoon, M.A.U.D.
Assistant Professor of Architecture

Visiting Professors
Edith Ackermann, Ph.D.
Visiting Professor of Architecture

Edward Allen, M.Arch.
Visiting Professor

Carol Burns, M.Arch.
Visiting Associate Professor of Architecture

Robert Haywood, Ph.D.
Visiting Associate Professor of the History of
Art

Hasan-Uddin Khan, Dipl. Arch.
Visiting Associate Professor

Helene Lipstadt, Ph.D.
Visiting Associate Professor of the History of
Architecture

Antonio Muntadas, M.A.
Visiting Professor of Visual Arts

Henry A. Millon, B.Arch., M.Arch., Ph.D.
Visiting Professor of History and Architecture

James O'Gorman, Ph.D.
Visiting Professor of the History of Art

John Rajchman, Ph.D.
Visiting Professor of the History of Art

Senior Lecturers
Fernando Domeyko, Dipl.Arch.
Shun Kanda, B.Arch., M.Arch.
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Overview

Lecturers
Natalia Cardelino, M.Eng.
Joe Gibbons, M.F.A.
Reiner Leist, M.F.A.
Carl Rosenberg, M.Arch.
Peter Roth, M.Arch.
Julia Scher, M.A., M.S. (On leave)
Stuart Steck, M.Arch.
Barry Webb, M. Arch.

Technical Instructor
Christopher Dewart, B.A.

Research Staff

Principal Research Associate
Reinhard Goethert, M.Arch., Ph.D.

Principal Research Scientist
Kent Larson, B.Arch

Research Scientists
Stephen Intille, Ph.D.
Mark Tapia, Ph.D.

Administrative Staff

berto Balestrieri
Aga Khan Program Administrator

Renee Caso, B.A.
Degree Administrator

Rebecca Chamberlain, M.S.M.
dministrative Officer

Aiomas Fitzgerald, B.S.
Network Manager

Nancy Jones, B.A.
Degree Administrator

Susan Midlarsky, B.A.
Assistant Network Manager

Anne W. Simunovic, B.A.
Assistant to Department Head
Coordinator of Special Projects

Professors Emeriti

Wayne V. Andersen, Ph.D.
Professor of the History of Art, Emeritus

Richard H. Bolt, Ph.D.
Adjunct Professor, Emeritus

Eduardo Fernando Catalano, M.Arch.
Professor of Architecture, Emeritus

Eric Dluhosch, M.Arch., Ph.D.
Professor of Building Technology, Emeritus

Richard Filipowski, B.A.
Associate Professor of Visual Design,
Emeritus

Leon Bennett Groisser, Sc.D.
Professor of Structures, Emeritus

N. John Habraken, B.I.
Professor of Architecture, Emeritus

Imre Halasz, Dipl. Arch.
Professor of Architecture, Emeritus

Sandra Howell, Ph.D.
Professor of Behavioral Science in
Architecture, Emerita

Gyorgy Kepes, M.A.
Institute Professor, Emeritus
Professor of Visual Design, Emeritus
Director, Center for Advanced Visual
Studies, Emeritus

John Randolph Myer, B.Arch.
Professor of Architecture, Emeritus

Otto Piene, M.A.
Professor of Visual Design, Emeritus

Maurice Keith Smith, B.Arch.
Professor of Architecture, Emeritus

Chester Lee Sprague, M.Arch.
Associate Professor of Architecture,
Emeritus

Waclaw Piotr Zalewski, D.Tech.Sci.
Professor of Structures, Emeritus

The department conceives of architecture as
a discipline as well as a profession. Four
semi-autonomous, graduate-degree granting
"discipline groups" provide an architectural
education that is as complex as the field
itself. Each discipline group is supported by
a tripod of the other three, and all four
contribute to a mutual enterprise. Students
learn ways of working that draw upon the
whole range of resources that architecture
affords in finding and defining the expansive
problems of building, as well as in proposing
effective solutions. The groups are Building
Technology; History, Theory and Criticism
(HTC); Visual Arts; and Architectural Design.

In the several disciplines of the department,
there is a substantial body of research
activity. The level of accomplishment in each
of these areas is sufficient to further the
collaborations that are now taking place
among discipline groups - and to invite new
ones. Moreover, the department's setting
within MIT permits greater depth in such
technical areas as computation, new modes
of design and production, materials,
structure, and energy as well as in the arts,
humanities and area studies. The
department builds on, and contributes to,
such valuable institutional commitments.

The department offers six degree
programs: the Bachelor of Science in Art
and Design, Master of Architecture, Master
of Science in Architecture Studies, Master of
Science in Building Technology, Master of
Science in Visual Studies, and the Doctor of
Philosophy.

Most states require that an individual
intending to become an architect in the
United States hold an accredited degree.
Two types of degrees are recognized by the
National Architectural Accrediting Board
(NAAB): the Bachelor of Architecture, which
requires a minimum of five years of study
(not offered at MIT), and the Master of
Architecture, which requires a minimum of
three years of study following an unrelated
bachelor's degree or two years following a
related preprofessional bachelor's degree.
MIT's Department of Architecture offers the
M.Arch. degree in programs ranging from
two to three and one-half years. These
professional degrees are structured to
educate those who aspire to registration and
licensure as architects.
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Ihe tour-year preprotessional degree (the
Bachelor of Science in Art and Design) is not
accredited by NAAB. The preprofessional
degree is useful for those wishing a
foundation in the field of architecture, as
preparation for either continued education in
a professional degree program or for
employment options in architecturally related
areas.

Architectural Design is taught from a
broad range of perspectives linking several
common concerns: site and context, use
and form, building methods and materials,
and the role of the architect. Context is
considered in terms of existing and historical
physical form (natural and constructed) and
sociological patterns of use. The architect is
seen less as the sole creator of a completed
building than as a participant with others in
the shaping of our physical environment.

A broad range of architectural design studios
is offered. After establishing a basis in a core
curriculum, the focus shifts to choices
among design projects of ascending
complexity. Introductory studios provide a
basic architectural design background and
vocabulary and help undergraduates decide
whether they want to continue in
architecture. Entering graduate students
have a basic studio crafted for their needs.
The intermediate studios provide a range of
experiences of form-making in which
individual faculty present their particular ways
of exploring a design issue. The advanced
studios give graduate students the
opportunity to sharpen their skills and to
develop their own attitudes of form-making.
In their theses, students carry through a
project of their own from concept through
theory and design to a final product.

Computer resources for educational
purposes are distributed in the laboratories
and studios of the department and overseen
by the staff of the Computer Resource
Manager. Students are required to learn the
fundamentals of computer-aided
visualization. Other computation subjects or
studio work permit further experimentation
with modeling techniques, graphic
representations, design methods, technical
analysis, and assistance with the design
process. Students may also participate in
research work in these areas.

The work ot the Architectural Design faculty
extends beyond the studio. Workshops,
lectures, seminars, and research engage the
built environment, the forces that mold it,
and the design process itself. The work of
the faculty covers such areas as large-scale
physical settings, environmental
programming, the form and evaluation of
cities, computation and architecture,
architectural theory and design
methodology, decision-making procedures
in design, housing and settlement forms in
developing countries, self-help processes,
and design in nonwestern cultures. Central
to these topics is the role of the user as an
active force in the development of
environments and the role of the designer as
an agent in the process of human habitation.

Building Technology includes teaching
and applications of the fundamentals of
technology as well as research in technology
for the next generation of buildings. Topics
include building structures, materials,
industrialized building systems, appropriate
technology for developing countries,
sustainable design, new indoor air quality
technologies, and development of
computational methods for research and
design through visualization of building
performance in its many aspects. Subjects
include fundamentals of technology,
applications to buildings, laboratories, and
independent research projects. For example,
students may study problems of energy
resources and technologies and use this
knowledge to design physical environments
or buildings for the next decade that embody
current research concepts. Research
facilities include the Building Technology
Laboratory, a full-scale indoor environmental
chamber, as well as computer work stations.
Research facilities of other departments such
as Mechanical and Civil and Environmental
Engineering are also used in joint research
projects.

This group offers a concentration to
undergraduates in Course IV as well as a
Master of Science in Building Technology
(S.M.B.T.) and a doctoral degree with
emphasis on building technology.

The History, Theory, and Criticism of
Architecture and Art group teaches
subjects dealing with the history of art and
architecture. Offerings range in content and
method. Some study questions internal to
the discipline of architecture, while others
seek contexts in social, political, and
intellectual history. Many are motivated by
questions derived from the problems of
contemporary practice. Others take their
organization from a body of historical
material investigated in ways that develop
skills of analysis applicable to a wide range
of topics. The group teaches subjects from
the Renaissance forward in time, focusing
on materials that are both abstract and
concrete, with scales that range from the
architectural drawing to the urban
environment. There is a special emphasis on
topics of modern art and architecture.

HTC offers a concentration to
undergraduates in Course IV and a HASS
concentration in the history of architecture
for all MIT undergraduates. There is a
doctoral program with emphasis on the
history, theory, and criticism of art and
architecture, and students in the Master of
Science of Architecture Studies
(S.M.Arch.S.) program may choose to
concentrate in HTC.

The Visual Arts group offers a diverse
range of subjects in studio practice.
Emphasis is placed on the development of
the student's ideas in relation to
experimental media. Discussion in
contemporary art and theory complements
studio production.

This group offers both an undergraduate
HASS concentration in the visual arts and a
graduate major leading to a Master of
Science in Visual Studies. Undergraduate
and graduate subjects are also offered to
students from other disciplines who would
like to experiment in the visual artists.

More information about the Department of
Architecture and its programs can be found
on the department's home page. The URL
address is http://architecture.mit.edu/.
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Undergraduate Study

Bachelor of Science in Art and Design/Course IV

The program for freshmen entering in the summer of 2001 or later includes a Communication Requirement of 4
suojects: 2 Humanities. Arts, and Social Sciences (HASS) subjects designated as Communication Intensive
K 1-H) and 2 Communication Intensive subjects in the major, to be specified in the 2002-2003 Bulletin.

General Institute Requirements (GIRs) Su

Science Requirement

Humanities, Arts, and Social Sciences Requirement [one subject can be satisfied by a subject in tie
DCpartmental Program]"

Restricted Electives in Science and Technology (REST) Requirement

Laboratory Requirement

Total GIR Subjects Required for S.B. Degree

PLUS
Departmental Program

Subject names below are followed by credit units, and by prerequisites if any (corequisites in italics)

Required Subjects

Experiencing Architectural Design, 12
Architectural Design: Intentions, 15; 4.101
Visualization, 12
BSAD Foundations in the Visual Arts, 12
introduction to Building Technology, 12
Introduction to the History and Theory of
Architecture, 12, HASS-D

Discipline Stream Subjects
[, the beginninq of their JUnior year, students are expected to begin concentrating in one of the four dis
Zns

Architectural Design Discipline Stream
4.125 Architectural Design: Buiiding in Landscapes, 21; 4.104, 4.206, 4.302, 4.401, 4.605
4.126 Architectural Design: Buiding in Cities, 21; 4.125
4.440 Basic Structural Theory, 12, REST. 8.02, 18.02

plus
4.131 or 4.132

Architectural Design Level 1I, 21; 4.126, 4,440
or

so subjects from any of the other three discipline streams, both in the same area.

Visual Arts Discipline Stream
4.322 Introduction to Scupture, 12. HASS: 4.302*
4.341 Introduction to Photography. 12, HASS: 4.302'
4.351 Introduction to Video, 12, HASS: 4.302'
(ne intermediate-level subject in Visual Arts
C e advanced-level subject in Visual Arts

plus
< of the following subjects:

4.601 Introduction to Art History, 12, HASS-D
4.602 Modernism and Mass Culture, 12, HASS-D
4.614 Religious Architecture and Islamic Cultures, 12, HASS-D

plus
Cne additional subject in History, Theory. and Criticism of Art and Architecture

bjects

6

8

2

1

The department offers two undergraduate
courses of study. They provide a broad
undergraduate education for students who
have clear professional goals and for those
who desire a solid foundation for a number
of possible careers. Course IV leads to the
Bachelor of Science in Art and Design, and
Course IV-B leads to the Bachelor of
Science.

BACHELOR OF SCIENCE IN ART AND
DESIGN/COURSE IV

- Course IV offers a flexible program for
17 students in four possible discipline streams:

visual arts; architectural design; building
technology (including structures, building

Units process, energy systems, and environmental
control); and history, theory, and criticism of
art and architecture. Within a clear

75 framework, students develop individual
courses of study best suited to their needs
and interests.

The requirements for the S.B. in Art and
Design (B.S.A.D.) curriculum begin with an
introductory subject, 4.101 Experiencing
Architectural Design, designed to be taken

cipline by freshmen and sophomores. The
remaining core subjects include beginning

75-78 work in the arts, architecture, building
technology, and the history of art and
architecture.

Students should discuss their educational
interests and plans with a faculty advisor not
later than the beginning of the fall term of
their junior year. The department has

84 prepared handouts which give the subject
requirements for each of its four discipline
streams. Each area of concentration
provides a variety of subjects from which to
choose, as well as an opportunity to get
deeply involved in a particular subfield. The
Department offers a foreign exchange study
program with Delft University of Technology
for architecture design seniors in fall term.
An optional senior thesis is taken in the final
term.

(continued on next page)
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Building Technology Discipline Stream
4.411 Building Technology Laboratory, 12. LAB; 8.02, 18.02
4.42J Fundamentals of Energy in Buildings, 12, REST, 8.01, 18.02
4.440 Basic Structural Theory, 12, REST, 8.02. 18.02
O(ni a ditional subject in Building Technology

Plus
4.125 Architectural Design: Building in Landscapes, 21; 4.401, 4.206, 4.302, 4.605, 4.104

or
Two additional subjects in Building Technology

plus
One additional subjei t frii ;y :f the other three discipline strearns

History, Theory, and Criticism of Art and Architecture Discipline Stream
4.601 Introductio t Art History, 12, HASS-D

p/us
4.602 Modern Art arid Mass Culture, 12, HASS-D

or4.614 Religious Architecture and Islamic Cultures, 12, HASS-D
plus

three additional subject in History, Theory, and Criticism of Art arid Architecture
plus

One of the following subjects:
4.322 Introduction to Sculpture, 12, HASS; 4.302*
4.341 Introduction to Photography, 12, HASS; 4.302'
4.351 Introduction to Video, 12, HASS; 4.302*

plus
One additional subject in Visual Arts

Departmental Program units that also satisfy the GIRs (24)

Unrestricted Electives 48-57

Total Units Beyond the GIRs Required for S.B. Degree 183
No subject cari he cointed both as part of the 17-subject GIRs and as part of the 183 units required beyond the
GI. Eve ,joct in the student's departmental program will count toward one or the other, but not both.

Notes on Course IV
m m i tits are listed in the subject description.

"Only two subjertrf required by the department may also satisfy the General Institute Requirements. Students in
the Visual Arts deparrmental discipline stream may not have a HASS concentration in Visual Arts; nor may
History, Theory. and Criticism of Art and Architecture discipline stream students concentrate in the HASS field of
History of Art and Architecture.

For an explanation of credit units, or hours, please refer to the Guide to Subject Listings in Chapter VIII of this
catalogue.

81-84 The vast majority of B.S.A.D. candidates
choose the architectural design discipline
stream, which includes sequential studios.
The approach fosters investigation and
discussion in the development of sensitivity
to the built environment. These sensibilities
are linked to values and responsibilities to
the community at large. The design studio is
a place not only where technical and

75-84 analytical skills are developed, but a place of
synthesis and invention using the elements
of architectural form: material, structure,
construction, light, sound, memory, and
place. This is the process that characterizes
the architectural education and what the
studio sequence explores.

Students who plan to continue their studies
for the graduate degree, Master of
Architecture, must apply for admission to the
graduate M.Arch. program. Students who
have fulfilled the requirements for the
Architectural Design discipline stream of the
Bachelor of Science in Art and Design
normally are able to satisfy the requirements
for the M.Arch. in two and one half years if
they include in their undergraduate program
a sufficient number of professional subjects.
This requires careful use of a student's
unrestricted electives.

Eligible B.S.A.D. Architectural Design
discipline stream students may apply for
early admission to the M.Arch. program after
the first term of the junior year. If accepted tc
the M.Arch. program early, students are
normally able to satisfy the requirements of
the degree in two years of graduate study
following successful completion of the
B.S.A.D. Consult the department for details.

Students who intend to continue with
graduate studies in the visual arts, building
technology, and history, theory, and criticisro
of architecture should consult with an
appropriate faculty member to design a
program of study which establishes the
basis for graduate study.
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BACHELOR OF SCIENCE/
COURSE IV-B11

Course IV-B is offered for students who find
that their basic intellectual commitments are
to subjects within the Department of
Architecture but whose educational
objectives cut across departmental
boundaries. These students may, with the
approval of the department, plan a course of
study that meets their individual needs and
interests while including the fundamental
areas within the department. For example,
students might create a coherent program
combining subjects in architecture with
subjects in urban studies and planning,
computer science, systems analysis,
acoustics, etc. In general, students
interested in studying in the Program in
Media Arts and Sciences will not find Course
IV-B a reasonable fit.

As early as possible, students should
discuss their interests and intended
programs with their advisor and
departmental faculty members. A student
who wishes to follow Course IV-B must
initially register as a Course IV major. By the
end of the sophomore year, the student is
expected to submit to the department a
proposal that includes a statement of
educational goals, a list of subjects to be
taken to fulfill these goals (72 units), and a
timetable of when the subjects will be taken.
When the proposal is approved by the
Department of Architecture Undergraduate
Curriculum Committee, the student may
officially switch to the lV-B major.

The Course IV-B curriculum is similar to
Course IV in that the six core subjects that
are to be taken primarily in the freshman and
sophomore years are 4.101, 4.104, 4.206,
4.302, 4.401 and 4.605. During the junior
and senior years, the approved
interdisciplinary course of study is pursued.

Undergraduates in either the Course IV or
Course IV-B major program of the
Department of Architecture may, upon
consultation with a faculty advisor, exercise
flexibility in scheduling completion of the
General Institute Requirements. It should be
emphasized, however, that any program of
studies that involves postponing first-year
Physics and mathematics limits the
Possibilities of transferring easily to (or taking
advanced subjects in) those departments
that presuppose the completion of most of
the General Institute Science Requirements
by the end of the sophomore year.

MINOR PROGRAMS

The requirements for a Minor in
Architecture are as follows:

4.101 Experiencing Architectural Design

4.104 Architectural Design: Intentions

4.605 Introduction to the History and
Theory of Architecture
and either

4.401 Introduction to Building Technology
(taken before 4.125)

4.125 Architectural Design: Building in
Landscapes
or

Three subjects chosen from the following list:

Up to two from among 4.206J, 4.250J,
4.200, and 4.223

Up to two from among 4.301, 4.322, 4.341,
4.351, 4.361, 4.362, and 4.364

Up to two from among 4.401, 4.42J, 4.440,
and 4.411

No more than one from among 4.601,
4.602, 4.614, 4.615, 4.641, 4.643J, and
4.651

The Minor Program in the History of
Art and Architecture, considered a HASS
minor, is designed to enable students to
concentrate on the historical, theoretical,
and critical issues associated with artistic
and architectural production. Introductions
to the historical framework and stylistic
conventions of art and architectural history
are followed by more concentrated study of
particular periods and theoretical problems
in visual culture and in cultural history in
general.

The Minor Program consists of six subjects
arranged into three levels of study and
chosen as follows:

Tier I: Two subjects

4.601 Introduction to Art History
or

4.602 Modern Art and Mass Culture
and

4.605 Introduction to the History and
Theory of Architecture
or

4.614 Religious Architecture and Islamic
Cultures

Tier II: Three subjects chosen from the
following list, with no more than two subjects
from either the history of art or the history of
architecture.

4.615 The Architecture of Cairo
4.64 1 1 9th-Century Art
4.643J Modern Art and Sexuality
4.645 Architecture: 1 750-Present
4.651 20th-Century Art
4.665 Contemporary Architecture and

Critical Debate

Tier Ill: One subject

4.609 Seminar in History of Art and
Architecture
or

Other advanced seminar in the history of art
and/or architecture with permission of the
HASS field advisor.

For a general description of the Minor
Program, refer to Chapter I1.
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I

Graduate Study

The department offers five graduate degree
programs-the Master of Architecture,
Master of Science in Architecture Studies,
Master of Science in Building Technology,
Master of Science in Visual Studies, and the
Doctor of Philosophy.

The Master of Architecture is awarded to
students who complete a program,
accredited by the National Architectural
Accrediting Board, that is an essential step
toward licensure for architectural practice.

The Master of Science in Architecture
Studies program stresses research and
inquiry in the built environment; the degree is
meant both for students who already have
their first professional architecture degree
and those whose previous education orients
them toward nonprofessional graduate study
in architecture.

The Master of Science in Building
Technology program is run jointly by the
Departments of Architecture, Civil and
Environmental Engineering, and Mechanical
Engineering. It is meant for students who
intend to make a career in this field.

The Master of Science in Visual Studies
focuses on the development of critical and
visionary positions of artistic practice in the
context of an advanced technological and
scientific community. Central to the
curriculum is the potential for creating links
with programs in architecture, urbanism,
technology, and media studies. Students are
challenged to expand their artistic practice
by questioning the historical, cultural, social
and ethical implications of their work.
Discussion in contemporary theory and
criticism complements studio production.

The Ph.D. program is an advanced degree
program initiated in the area of History,
Theory, and Criticism, and has been
expanded to the areas of Building
Technology and Design Technology, which
includes design and computation.

MASTER OF ARCHITECTURE

The Master of Architecture is awarded upon
the satisfactory completion of an approved
program of at least 164 units, of which 96
units must be in H-level subjects, and an
acceptable thesis. Those who have not yet
studied in a department of architecture
require three and one-half academic years of
residence to fulfill the requirements for the
M.Arch. degree.

Advanced standing is possible for students
who have taken architectural design at an
accredited school of architecture. Students
who have majored in architectural design at
a "4 plus 2" architecture school, including
MIT, may have the time to complete the
program reduced to two and one-half or,
rarely, even two years depending on their
academic experience and accomplishments.

The professional M.Arch. program is seen as
being diverse and open-ended with many
views of an appropriate theory and practice
of architecture available, yet with a general
set of shared concerns. These include a
commitment to design, a concern for the
behavior of people and their participation in
creating architecture, an interest in inquiry
and criticism, a view of the environment as a
living and developing phenomenon, an
interest in the relation between the built
environment and institutions, a regard for the
material processes of building, and a
concern for the spatial and temporal
contexts of buildings.

Architectural design studios are the center of
the M.Arch. degree program. Students must
recognize that there are many possible
professional roles, and therefore must
assume much of the responsibility for
structuring their own educational programs.
While the professional curriculum specifies
that a student study a range of subjects in
several interrelated fields, students in the
M.Arch. program have some choice within
each of the study areas offered in the
department, and are required to develop a
concentration in a self-determined area.

MASTER OF SCIENCE IN
ARCHITECTURE STUDIES

This program is designed to provide a
climate for research and inquiry that stresses
the investigative component of
understanding the built environment. It is
open to students with professional degrees
in architecture and, more rarely, to other
university graduates. The S.M.Arch.S.
degree is awarded upon satisfactory
completion of an approved program of study
of 96 units, 42 of which must be H-level
subjects, and the completion of an
acceptable thesis. The degree requires two
full academic years of residency.

The program has a strong interest in the
methods of inquiry, development and testing
of knowledge, and the building and
application of theory as it pertains to the built
environment. It allows students to specialize
in areas in which they wish to obtain
particular abilities. There are three major
areas of study.

In Architecture and Urbanism, areas of
faculty interest include theory.of urban form
and urban design strategies linked to the
institutions that effect urban change. As part
of Architecture and Urbanism, Architecture
and Culture concentrates on issues of
regional and cultural identity and expression
in architectural and urban form. Special
programs exist for Muslim and other
nonwestern societies.

Design Technology focuses on the search
for principles of architectural form and
design. A research and teaching group in
Design and Computation is central to this
area.

A few students can enter the areas of
History, Theory and Criticism, and
Building Technology, where they work
alongside S.M.B.T. and doctoral students,
and, as a result, are able to carry their
learning experience back to professional
practice, design education, or technology
research.

In all of these areas, related subjects are
available in the Department of Urban Studies
and Planning, in other departments at MIT,
and at Harvard.

About 60 percent of the students in the
S.M.Arch.S. program come from outside the
United States: this encourages the exchange
of ideas across cultures. Students often use
a site in their home countries as a base for
their theses.
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SIMULTANEOUS MASTER'S DEGREES
IN ARCHITECTURE AND CITY
PLANNING

Students who have been admitted to either
the Department of Urban Studies and
Planning or the Department of Architecture
can propose a program of joint work in the
two fields that will lead to the simultaneous
awarding of two degrees. Degree
combinations may be M.Arch./M.C.P. or
S.M.Arch.S./M.C.P. A student must apply by
January 15 before beginning the last full year
of graduate study for the first degree:
S.M.Arch.S. and M.C.P. students must
apply during the spring admissions process.
All candidates for simultaneous degrees
must meet the requriements of both
degrees, but may submit a joint thesis.

URBAN DESIGN CERTIFICATE

Students in the M.C.P., M.Arch., or
S.M.Arch.S. programs who complete a
specific curriculum in urban design are
awarded a Certificate in Urban Design. The
curriculum includes subjects in both
Architecture and Planning. For further
information, contact Launa Johnston,
Room 10-485, MIT, Cambridge, MA
02139-4307, (617) 253-5115.

MASTER OF SCIENCE IN BUILDING
TECHNOLOGY

This program provides a focus for graduate
students interested in the development and
application of advanced technology for
buildings. Students in this program take
relevant subjects in basic engineering
disciplines along with subjects which apply
these topics to buildings. The program is
open to qualified students with a degree in
engineering or in architecture with a suitable
nackground in technology.

The program concentrates on the
development of the next generation of
technology for buildings as well as the
nnovative application of state-of-the-art
concepts to building systems. Research
programs, in many cases jointly carried out
with faculty and students in the School of
Engineering, include advanced thermal
nsulation concepts, solar energy building
envelope systems, lighting, composite
materials, air quality control, monitoring and
controls, and computational simulation of
building behavior.

The S.M.B.T. degree is generally completed
in two years, requires 66 units of coursework
(42 of which must be H-level graduate
credit), and the completion of an acceptable
thesis.

MASTER OF SCIENCE IN VISUAL
STUDIES

This program focuses on the development of
critical and visionary positions of artistic
practice in the context of an advanced
technological and scientific community.
Central to the curriculum is the potential for
creating links with programs in architecture,
urbanism, technology, and media studies.
Students are challenged to expand their
artistic practice by questioning the historical,
cultural, social and ethical implications of
their work. Discussion in contemporary
theory and criticism complement studio
production.

The program seeks to attract students
whose vision and studio practice challenge
the conventions of the museum/gallery
context by creating expanded definitions of
site and new vehicles of public
communication. Areas of investigation
include: relationships between art and
architecture, critical approaches to public
art, demarcations between public and
private space, counter monuments and
news forums for collective memory, bodily
and perceptional experience in relationship
to built form and space, and nomadic design
tactics.

The S.M.Vis.S. degree is completed in two
years, requires 138 units of coursework (93
of which must be H-level graduate credit),
and the completion of an acceptable thesis.

DOCTOR OF PHILOSOPHY

The Ph.D. in Architecture may be pursued in
one of five separate areas: (1) History and
Theory of Architecture, (2) History and
Theory of Art, (3) Building Technology,
(4) Design Technology, or (5) Design and
Computation. Ad hoc admissions are
possible, however, for highly qualified
students whose interests relate to strengths
in other areas in the Department of
Architecture.

The Ph.D. program in the area of History,
Theory, and Criticism of Art and Architecture
emphasizes the study of Western (nineteenth

and twentieth centuries) and Islamic art,
architecture and urbanism, and
methodological issues that inform or link
historical and practical work.

The doctoral program in Building Technology
is interdepartmental, with important
components in the Departments of Civil and
Environmental Engineering and Mechanical
Engineering.

The Ph.D. program in Design Technology/
Design and Computation encourages
theoretical and applied work centered on the
use of computation in design, with special
emphasis on shape grammars, novel
algorithms, and interactive techniques for
visualization in architecture and related
design settings, computer modeling and
simulation of complex physical systems,
architectural modeling, and the use of
computers and allied technologies in
architectural education and practice.

Admission and degree requirements vary
somewhat in the specific areas listed above,
and may be obtained from the Department
of Architecture headquarters, or in
correspondence with the separate areas.
The residency requirement for the Ph.D. is
two full academic years. However, advanced
standing awarded at admission may reduce
this to three terms for students with a prior
MIT degree. Completion of all of the
requirements for the Ph.D.-including the
dissertation-is usually accomplished in five
years.

Each student admitted to work for the Ph.D.
should consult closely with one principal
professor in his or her area to develop a
general plan of study. In all three areas,
progress toward the Ph.D. follows a
sequence of required subject work,
qualifying papers, general examinations, and
dissertation research, writing, and defense.
Students are encouraged to take subjects
appropriate to their study plans in other
departments at MIT, and at Harvard.

INQUIRIES

Further information concerning
undergraduate and graduate academic
programs in the department, admissions,
financial aid, and assistantships may be
obtained from the Department of
Architecture, Room 7-337, MIT, Cambridge,
MA 02139-4307, (617) 253-7387. Visit the
web page at
http://architecture.mit.edu.
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Faculty and Staff

Faculty and Teaching Staff

Bishwapriya Sanyal, M.C.P., Ph.D.
Professor of Urban and Regional Planning
Head, Department of Urban Studies and
Planning

Lawrence Vale, S.M.Arch.S., Ph.D.
Associate Professor of Urban Design and
Planning
Margaret MacVicar Faculty Fellow
Associate Head, Department of Urban
Studies and Planning

Professors
Alice H. Amsden, Ph.D.
Professor of Political Economy
Chair, Ph.D. Program

Phillip Clay, Ph.D.
Professor of Urban Studies and Planning
Associate Provost

John de Monchaux, M.Arch.
Professor of Architecture and Planning
Director, Special Program for Urban and
Regional Studies in Developing Couiitries
(On leave, spring)

Joseph Ferreira, Jr., Ph.D.
Professor of Urban Planning and Operations
Research
(On leave, spring)

Dennis Frenchman, M.C.P., M.Arch.
Professor of the Practice of Urban Design
Chair, M.C.P. Program

Robert M. Fogelson, Ph.D.
Professor of Urban Studies and History

Bernard J. Frieden, M.C.P., Ph.D.
Ford Professor of Urban Development
Associate Dean of Architecture and Planning
(On leave)

Ralph Gakenheimer, M.R.P., Ph.D.
Professor of Urban Planning

Langley C. Keyes, Ph.D.
Ford Professor of City and Regional Planning

Frank Levy, Ph.D.
Daniel Rose Professor of Urban Economics
Chair, Undergraduate Program

Paul Osterman, Ph.D.
Professor of Human Resources and
Management

Karen R. Polenske, Ph.D.
Professor of Regional Political Economy and
Planning

Martin Rein, M.S.W., Ph.D.
Professor of Social Policy

J. Mark Schuster, Ph.D.
Professor of Urban Cultural Policy
(On leave)

Anne Spirn, Ph.D.
Professor of Landscape Architecture and
Planning

Lawrence E. Susskind, M.C.P., Ph.D.
Ford Professor of Urban and Environmental
Planning

Judith Tendler, Ph.D.
Professor of Political Economy and
Class of 1960 Chair
(On leave, spring)

William C. Wheaton, Ph.D.
Professor of Urban Economics
Director, Center for Real Estate

Associate Professors
Diane E. Davis, Ph.D.
Associate Professor of Political Sociology

Ceasar McDowell, M.Ed., Ed.D.
Associate Professor of the Practice of
Community Development
Director, Center for Reflective Community
Practice

Timothy Riddiough, Ph.D.
Edward H. and Joyce Linde Associate
Professor of Real Estate Finance
(On leave)

Assistant Professors
Eran Ben-Joseph, Ph.D.
Assistant Professor of Landscape
Architecture and Planning

Jennifer Davis, Ph.D.
Ford International Assistant Professor of
Urban Studies and Planning
(On leave, fall)

Keith Hampton, Ph.D.
Assistant Professor of Urban Sociology and
Community Planning

Eric Klopfer, Ph.D.
Assistant Professor of Education
Director, Teacher Education Program

Dara O'Rourke, Ph.D.
Assistant Professor of Environmental Policy

Balakrishnan Rajagopal, J.D., Ph.D.
Assistant Professor of Law and Development

Adjunct Professors
Raul Lejano, Ph.D.
Martin Luther King, Jr. Visiting Assistant
Professor

Terry Szold, M.R.P.
Adjunct Associate Professor of Land Use
Planning

Phillip Thompson, Ph.D.
Martin Luther King, Jr. Visiting Associate
Professor

Clarence G. Williams, Ph.D.
Adjunct Professor of Urban Studies and
Planning

Senior Lecturer
Karl Seidman, M.P.P.

Lecturers
Paula Anzer, M.C.P.
John P. DeVillars, M.P.A.
Sandra Lambert, M.P.A.
David Laws, Ph.D.
Todd Mcgrath, M.B.A.
James Morrison, M.A., M.P.A.
Susan Podziba, M.C.P.
William Shutkin, J.D., M.A.

Research Scientists
Christie Baxter, Ph.D.
Thomas Piper, M.Arch.
Gloria Shuck, Ph.D.
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Overview

Administrative Staff

paula Anzer, M.C.P.
Administrative Staff

Mary Jane Daly, M.C.P.
Administrative Staff

Rolf R. Engler, A.S.A.
Administrative Officer

Sandra Wellford
Administrative Staff

Professors Emeriti

Aaron Fleisher, Sc.D.
Professor of Urban and Regional Studies,
Emeritus
Senior Lecturer

3ary Hack, M.Arch., M.U.P., Ph.D.
Professor of Urban Design, Emeritus

Frank Jones, M.B.A.
Ford Professor of Urban Affairs, Emeritus

Melvin H. King, M.Ed
Director, Community Fellows Program,
Emeritus

Tunney F. Lee, B.Arch.
Professor of Architecture and Urban Studies
and Planning, Emeritus

Gary Marx, Ph.D.
Professor of Sociology, Emeritus

Lisa Redfield Peattie, Ph.D.
Professor of Urban Anthropology, Emerita
Senior Lecturer

The Department of Urban Studies and
Planning (DUSP) offers several degree and
nondegree programs: Bachelor of Science in
Planning: Master in City Planning (M.C.P.);
Master of Science in Urban Studies and
Planning; Doctorate in Urban Studies and
Planning; joint programs with the Depart-
ments of Architecture, Civil and Environmen-
tal Engineering, Political Science, and
Economics; the Special Program in Urban
and Regional Studies (for mid-career
professionals from less developed areas); the
Center for Reflective Community Practice (for
mid-career professionals from communities
of color in the United States); and special
student status for part-time mid-career
professionals interested in taking individual
subjects.

City and regional planners in the US and
other parts of the world are involved in
physical and economic development and the
management of the environmental and social
consequences of development. They engage
in a variety of activities aimed at shaping the
pattern of human settlements, and at
providing people with housing, public
services, employment opportunities, and
other crucial support systems that comprise
a decent living environment. Planning
encompasses not only a concern for the
structure and experience of the built
environment, but also a desire to harness the
social, economic, political, and technological
forces that give meaning to the everyday
lives of men and women in residential, work,
and recreational settings. Planners operate
at the neighborhood, metropolitan, state,
national, or international level, in both the
public and private sectors. Their tasks are
the same: to help frame the issues and
problems that receive attention, to formulate
and implement programs and policies
responsive to individual and group needs,
and to work with and for various communi-
ties in allocating both economic and natural
resources most efficiently and most
equitably.

Planners are often described as "generalists
with a specialty." The specialties offered at
MIT are: housing, community, and economic
development; urban design and real estate
development; international development and
regional planning; environmental policy and
planning; and the use of computer-based
information support systems for planning.
Planning specialties are also distinguished in
terms of the geographic levels at which
decision making takes place (neighborhood,
city, region, state, national, and global).
Subspecialties within the planning field also

have been described in terms of the roles
that planners are called upon to play, such
as manager, designer, regulator, advocate,
educator, evaluator, or futurist. The Depart-
ment of Urban Studies and Planning is
committed to educating planners who can
advocate the interests of underrepresented
constituencies.

A focus on the development of practice-
related skills is central to the department,
particularly to students in the professional
degree (M.C.P.) program. One way of
acquiring these skills and integrating them
with classroom knowledge is through the
department's fieldwork and internship
programs. Through fieldwork, students can
acquire competence by working with
practitioners and then bringing field experi-
ences back into the academic setting for
reflection and discussion. Students may
work in community organizations or
government agencies, or under the direction
of faculty members involved in field-based
projects for outside clients. Academic credit
is awarded according to the time committed.
In some cases stipends are available for
fieldwork or internship programs.

Specific opportunities for concentration and
specialization available to students are
included in the descriptions of the degree
programs that follow.

During the month of January, the Depart-
ment of Urban Studies and Planning offers a
series of "mini-subjects" in specialized fields
not covered by the regular curriculum. These
subjects are part of the Professional
Development Institute and include both
subjects for credit and for professional
development.
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Undergraduate Study

The Department of Urban Studies and
Planning offers a Bachelor of Science in
Planning, a HASS minor in Urban Studies
and Planning and in Public Policy, and a
variety of HASS concentrations. There is also
an accelerated S.B./M.C.P. program which
allows exceptional students to complete their
undergraduate and master's degree work in
five years.

BACHELOR OF SCIENCE IN
PLANNING/COURSE XI

The Department of Urban Studies and
Planning offers an interdisciplinary
preprofessional undergraduate major
designed to prepare students for careers in
both the public and private sectors. The
major also provides a foundation for
students intending to do graduate work in
law, public policy, development, urban
design, management, and planning itself.
The subjects in the major teach students the
ways in which the tools of economics, policy
analysis, political science, and design can be
brought to bear on critical social and
environmental problems in the US and
abroad. In addition, students learn the
special skills and responsibilities of planners
who seek to promote efficient and equitable
change.

After satisfying the core requirements listed
below, students must use their planned
electives to pursue one of the following
tracks: urban and environmental planning,
urban studies, or urban regional policy. The
required laboratory-based in the
department's Computer Resource Labora-
tory-deals with issues common to these
three areas. In the laboratory subject,
students explore the ways in which emerging
technology can be employed to support
better government decision making.

Students are encouraged to develop a
program that will strengthen analytic skills
and broaden their intellectual perspectives
on the one hand, yet will test these insights
in real-world applications on the other.
Students must undertake a senior project
that synthesizes what they have learned.
Such a project may be a focused analysis of
a policy issue, or a report on a problem-
solving experience from an internship or
other fieldwork.

Bachelor of Science in Planning/Course X1

The program for freshmen entering in the summer of 2001 or later includes a Communication Requirement of 4
subjects: 2 Humanities, Arts, and Social Sciences (HASS) subjects designated as Communication Intensive
(Cl-H) and 2 Communication Intensive subjects in the major, to be specified in the 2002-2003 Bulletin.

General Institute Requirements (GIRs) Subjects

Science Requirement 6

Humanities, Arts, and Sociao S' nces Requirement Ifour sutiects &an be satisfied by subjects in the
Departmental Program] 8

Restricted Electives in Science and Technology (REST) Requirement" 2

Laboratory Requirement [can be satisfied by 11. 188 in the Departmental Program] 1

Total GIR Subjects Required for S.B. Degree 17

PLUS
Departmental Program Units

Siojc nme; Aow ii I s" ;.'. l vedit units, and by prerequisit; if any (corecuisites in italics)
Required Subjects 57
All of the fo/lowing:
11.001J Introduction fo uan Design and Development, 12, HASS
11.002J Fundamentals Of PubNIc Policy, 12, HASS, Cl-H
11.123 Big Plans, 9, HASS
14.01 Principles of Microeconomics, 12', HASS
11.188 Urban Planning and Social Science Laboratory, 12, LAB

Planned Electives 57
M.m .r Cair so 1 elaat ane stream fron the following thire ortions. Within the selected stream, studnts

Urban and Environmental Planning
11.007 Resolving Public Disputes, 12, HASS
11.014J American Urban History 11, 9, HASS
11.016J The City, 12, HASS, Cl-H
11.026J Downtown, 9, HASS
11.102J Theories of Economic Development, 12, HASS, 14.01, 14.02
11.122 Environment and Society, 12. HASS
1.011 Project Evaluation, 9
1.04 1 J Engineering System Design, 12, 1.011

Urban Studies
11.013J Ameican Urban History 1, 9, HASS
11.014J American Urban History 11, 9, HASS
11.015J Riots, Strikes, and Conspiracies in American History, 12, HASS-D, Cl-H
11.020 Poverty, Public Policy, and Controversy, 12, HASS-D, Cl-H
11.023 Bridging Cultural and Racial Differences, 12, HASS
11.024 Great Cities, 9, HASS
11.026J Downtown, 9, HASS
11 .102J Theories of Economic Development, 12, HASS, 14.01, 14.02
11.330J Theory of City Form, units arranged. 11.001 J

Urban and Regional Public Policy
1 I.003J Mathods of Pubiic Policy Analysis, 12, HASS. 11.002J, 17.30J, 14,01
11.011 The Art and Science of Negotiation, 12, HASS
11.020 Poverty, Public Policy, and Controversy, 12, HASS-D, CI-H
11.102J Theories of Economic Development. 12, HASS, 14.01, 14.02
11.1 26J Economics of Education, 12, HASS, 14.01*
11.166 Law, Social Movements, and Public Policy, 12, HASS
17.309 Comparative Public Policy, 12, HASS

(continued on next page)
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FIVE-YEAR S.B.-M.C.P. OPTION

MIT undergraduate majors may apply for
admission to the department's Master in City
Planning (M.C.P.) Program in their junior
year. Students accepted into the five-year
program receive both the Bachelor of
Science and the Master in City Planning at
the end of five years. Admission is limited to
those undergraduates who have demon-
strated exceptional professional promise.
More information on the five-year program
can be obtained from Sandra Wellford,
Undergraduate Administrator,
Room 7-346A, MIT, Cambridge,
MA 02139-4307, (617) 253-9403.

The Minor Program in Urban Studies
and Planning offers students the opportu-
nity to explore issues in urban studies and
planning in some depth by taking six
subjects. Students initially take two Tier I
subjects that establish the governmental,
economic, and urban design contexts for
local, urban, and regional decision making.
Next, students choose three Tier 11 elective
subjects, which provide an opportunity to
focus on environmental policy issues, or to
emphasize the study of urban problems and
institutions. Lastly, students take 11.123 Big
Plans, which aims at a reflective synthesis of
past and present efforts to implement large
projects and policies. Students are encour-
aged to craft a minor that reflects their own
particular interests within the general
parameters of the Minor Program require-
ments and in consultation with the Minor
Advisor.

Tier I: Two subjects
11.001J Introduction to Urban Design and

Development
and

11.002J Fundamentals of Public Policy

Tier II: Three subjects from the following
11.007 Resolving Public Disputes
11.011 The Art and Science of Negotiation
11.013J American Urban History 1
11.018 Solving the Infrastructure Crisis
11.020 Poverty, Public Policy, and

Controversy
11.024 Great Cities
11.026J Downtown
11.1 02J Theories of Economic

Development
11.122 Environment and Society
11.126 Economics of Education

Tier Ill:
11.123

Urban Field Experience
Declared majors may elect to take the optional urban field experience subject, which is taught as a seminar in
the fal continuing with a trip during IAP. This subject rriay be taken multiple times as the content differs each
year. but it may only be counted once as a planned elective,

11.194 Urban Field Experience, 6

Thesis
Majors are required to write a senior thesis or complete a senior project. The tiesis/pr it writing
accompanied by a required undergraduate thesis seminar, which meets both semesters

11.ThU Undergraduate Thesis Seminar and Thesis, 12

Departmental Program units that also satisfy the GIRs

Unrestricted Electives

(57)

105

Total Units Beyond the GIRs Required for S.B. Degree 180
No subject can be counted both as parn of the 1 7-subject GIRs and as part of the 180 units required beyond
the GIRs. Everv subject in the student's departmental program will count toward one or the other, but not both.

Notes on Course XI
'Alternate prerequisites are listed in the subject description.

"A computer-related subject such as 1.00 Introduction to Computers and Engineering Problem Solving is
suggested as one subject.

For an explanation of credit units, or hours, please refer to the Guide to Subject Listings in Chapter Vill of ti;
catalogue.

Course Xl majors are not pertnitted to have a HASS concentration in Urban Studies.

This structure for the major in urban studies and planning replaces the previous Option 1. Option 2 is no longer
available to majors in urban studies and planning. Students who declared as majors prior to the adoption of this
structure may finish their coursework under the option that they declared when they entered the major.

Big Plans
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Graduate Study

MINOR IN PUBLIC POLICY

Public policy is an academic field that
focuses on how government action can be
best utilized to enhance the quality of life of
citizens. The interdisciplinary HASS Minor in
Public Policy is intended to provide a single
framework for students in engineering and
sciences who are interested in the role of
public policy in the field of their technical
expertise. The six-subject minor is organized
along three dimensions.

The first dimension is a foundation built on
the study of market and non-market
institutions in which public policy decisions
are made and implemented. All students
take two subjects that introduce them to
justifications for government action, justifica-
tions that form the fundamental basis for
making public policy. The second is the
study of the methodologies of analyzing and
assessing the impacts of policy change on
policy outcomes. The purpose is to provide
a basic level of competence so that students
are knowledgeable about the range of
approaches that professionals use to
analyze public policies. The third is an in-
depth program of study of policymaking in
one substantive field. All minors select some
area of public policy specialty, such as
science and technology policy, and take
three subjects within that area of specialty.
Students also have the possibility of doing
an internship in order to meet one of the
three subjects for this part of the require-
ment. Course XI majors are not eligible for
the Public Policy Minor. Additional informa-
tion can be obtained from Sandra Wellford,
Course XI Undergraduate Administrator,
Room 7-346A, MIT, Cambridge,
MA 02139-4307, (617) 253-9403.

Tier I: Introduction to Markets, Politics,
and Public Policy (two required
subjects)

11.002J/ Fundamentals of Public Policy
17.30J

14.01
and
Principles of Microeconomics

Tier II: Policy Analysis (one required
subject)

11 .003J/ Methods of Policy Analysis
17.303J

Tier Ill: Policy Concentration
Three subjects chosen in one of the
following tracks: social and educational
policy, environmental policy, infrastructure
policy, science and technology policy, labor
and industrial policy, international develop-
ment policy, security and defense policy, and
urban and regional policy. Students may
propose their own tracks for the approval by
their minor advisor; students may substitute
one subject for a semester-long internship in
their chosen field for one subject, upon the
approval of their minor advisor.

HASS CONCENTRATIONS

DUSP offers clusters of subjects that satisfy
the Institute requirement. These various
three-subject clusters allow students either
to develop competence within a specific
discipline or to explore a particular policy
problem. Six areas are suggested: Designing
the Urban Environment, Environmental
Policy, Urban History, Policy Analysis and
Urban Problems, Legal Issues and Social
Change, and Education. Sample programs
are available from Sandra Wellford, Under-
graduate Administrator, Room 7-346A, MIT,
Cambridge, MA 02139-4307,
(617) 253-4409.

The DUSP concentration focusing on
education can also lead to Massachusetts
Certification in math and science at the
middle and high school levels, if two
additional subjects are taken at Wellesley.
More information is available from Eric
Klopfer, Room 10-339, MIT, Cambridge,
MA 02139-4307, (617) 253-2025.

The Department of Urban Studies and
Planning offers graduate work leading to the
Master in City Planning and the Doctor of
Philosophy. In conjunction with the Center
for Real Estate, the department also offers a
Master of Science in Real Estate Develop-
ment. These programs are open to students
with varying backgrounds. Urban studies,
environmental studies, architecture, political
science, civil engineering, economics,
sociology, anthropology, law, management,
geography, and public administration all offer
suitable preparation. For further information
concerning academic programs in the
department, applications for admission, and
financial aid, contact Graduate Admissions,
Room 7-346, MIT, Cambridge,
MA 02139-4307, (617) 253-9403.

MASTER IN CITY PLANNING

The principal professional degree in the
planning field is the Master in City Planning
(M.C.P.). The Department of Urban Studies
and Planning provides graduate education
for men and women who will assume
professional roles in public and private
agencies and international institutions, in the
United States and abroad. The department
seeks to provide M.C.P. students with the
skills and specialized knowledge needed to
fill traditional as well as emerging planning
roles.

The two-year Master in City Planning
Program emphasizes the mastery of the
tools necessary for effective practice and is
therefore distinct from undergraduate liberal
arts programs in urban affairs. An intensive
course of study stresses skills for interven-
tion in five areas of sub-specialization:
housing, community and economic develop-
ment; environmental policy and planning; city
design and development; international
development and regional planning; and
planning support systems. The master's
program is accredited by the American
Planning Association.

A student's plan of study in the M.C.P.
Program is set forth in a program statement
developed jointly by the student and faculty
advisor. The program statement describes
the purposes and goals of study, the
proposed schedule of subjects, the manner
in which competence in a specialization is
developed, and an indication of a possible
thesis project topic. The program statement
is submitted at the end of the first semester
of study to the M.C.P. Committee, which
monitors each student's progress.
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Degree Requirements. Students are
expected to take a minimum of 36 credit
units each term (about three subjects) or
a minimum of 126 total units, in addition
to the thesis.

Five subjects, taught during the student's
first year in the department, constitute a
"core experience" viewed as central to
the professional program. These core
subjects (11.200 Planning and Institu-
tional Processes or 11.205 Planning and
Institutional Processes (DA), for students
specializing in International Development
and Regional Planning; 11.210
Microeconomics for Planners, 11.220
Quantitative Reasoning and Statistical
Methods for Planning I, 11.207 Introduc-
tion to Computers in Public Management
I, and 11.208 Introduction to Computers
in Public Management II) are described in
Chapter VIII.

In addition to the core subjects, students
are encouraged to take an introductory
subject available in five areas of sub-
specialization during their first semester.
The department offers the five areas of
sub-specialization listed above. In
addition, students are encouraged to take
a writing course based on their level of
writing proficiency.

During the fall of the second year,
students are required to take a thesis
preparation seminar in their area of
specialization.

M.C.P. students select an area of
specialization by the end of the first
semester, tailored to the individual
student's interests. Specializations at the
M.C.P. level are described below.

The City Design and Development
(CDD) group is concerned with shaping
the built and natural environment of cities
and suburbs. Graduates work in a variety
of private, public, and non-profit roles: as
developers, planning and design
consultants, municipal and regional
planners, managers of public programs to
improve the environment, advocates of
historic preservation and public art, and
planners of transportation systems. The
group is closely associated with faculty
and students in the Department of
Architecture and the Center for Real
Estate, and many subjects are cross-
listed with these programs. While the
educational offerings are diverse and
every student can develop unique

competence in the area, there are at least
three clusters of skills in Design and
Development:

Land Use Planning, for those who wish to
work as municipal planners or consultants,
or wish to be involved in planning large-scale
development projects in the United States
and abroad; Urban Design, for those who
wish to be involved in shaping the public
realm; and Urban Development, for those
who wish to manage development projects
for private or public sector organizations.

An Urban Design Certificate is offered to
students who complete a specific curriculum
of subjects in DUSP and Architecture. There
are also opportunities for dual professional
degrees in architecture and planning.

The Environmental Policy Group
(EPG) emphasizes the study of the legal,
institutional, and economic tools with which
society conserves and manages its environ-
mental resources. Areas of concern include
pollution prevention, land use and growth
management, environmental impact
assessment, sustainable development,
environmental justice, global environmental
treaty-making, environmental regulation, and
the mediation of environmental disputes.
Students examine the interactions between
built and natural systems, techniques for
describing and evaluating changes in
environmental quality, approaches to
environmental policy analysis, and mecha-
nisms for assessing the choices posed by
the environmental impacts of new technol-
ogy in local, state, national, and international
contexts.

Housing, Community, and Economic
Development (HCED) focuses on the
design, location, organization, and financing
of housing, economic, and community
development programs and the capital and
labor markets which impact such develop-
ment at the local level. More specifically, the
group is concerned with: understanding how
public policy and private markets affect
housing, economic development, and the
local economy; employing techniques for
assessing community needs, including
housing, community services facilities, and
sources of jobs; and developing and
implementing programs, policies and
strategies that are directed at meeting these
needs. HCED places a strong emphasis on
practice and effective action at the state,
local, and neighborhood levels and empha-
sizes that strategic analysis of the institu-
tional context within which action occurs is
central to such effectiveness.

International Development and
Regional Planning (IDRP) draws on the
experiences of developing and newly
industrializing countries throughout the world
as the basis for advice about planning at the
local and regional level. IDRP provides
students with an integrated view of the
institutional, historical, economic, technologi-
cal, and socio-political factors that have
shaped successful planning experiences,
and how they translate into action. Course
content and faculty expertise include local
and regional economic development,
regional planning (including decentralization),
finance, and project evaluation; housing,
human settlements, and infrastructure
services (transportation, telecommunica-
tions, water, sewerage); institutions of
economic growth and industrialization and
industrial policies (including privatization);
and poverty-reducing and employment-
increasing interventions, including informal
sector, non-government organizations, and
small enterprises; property rights, collective
action and common property issues (water,
forestry, grazing, agriculture), and human
rights. For the core course in planning
processes, IDRP students take 11.205
instead of 11.200.

Planning Support Systems (PSS) serves
students wishing to develop their analytic
and computer skills further and for students
who see their career goals as developing,
improving, and implementing information
systems that aid planners. Students are
provided an understanding of the character-
izations of evolving urban infrastructure so
that they may act effectively in controlling,
directing, and filtering the increasing amount
of digital information. Other areas of
emphasis include: information management,
analytic modeling, multimedia presentation,
and geographic information systems.

All students are required to submit a thesis
on a topic of their choice. The department
encourages M.C.P. students to avoid the
traditional perception of the thesis as a
"minidissertation," and to think instead of a
client-oriented, professional document
which bridges academic and professional
concerns. While most of the thesis work
occurs during the last semester of the
second year, students are urged to begin the
process of defining a thesis topic early in the
second year through their participation in a
required thesis preparation seminar.
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Students in the M.C.P. Program are
encouraged to integrate fieldwork and
internships with academic coursework.
The department provides a variety of
individual and group field placements
involving varying degrees of faculty participa-
tion and supervision. Academic credit is
awarded for field experience, although some
students choose instead to participate in the
work-study financial aid program. The
department also sponsors a variety of
seminars in which students have an
opportunity to reflect on their field experi-
ences.

SIMULTANEOUS MASTER'S DEGREES
IN CITY PLANNING AND
ARCHITECTURE

Students who have been admitted to either
the Department of Urban Studies and
Planning or the Department of Architecture
can propose a program of joint work in the
two fields that will lead to the simultaneous
awarding of two degrees. Degree combina-
tions may be M.C.P./M.Arch. or M.C.P./
S.M.Arch.S. A student must apply by
January 15 before beginning the last full year
of graduate study for the first degree: M.C.P.
and S.M.Arch.S. Students must apply during
their first year at MIT (by the end of the first
semester); M.Arch. students must apply
during or before their second year. Students
are first approved by the Dual Degree
Committee and then considered during the
spring admissions process. All candidates
for simultaneous degrees must meet the
requirements of both degrees, but may
submit a joint thesis.

SIMULTANEOUS MASTER'S DEGREES
IN CITY PLANNING AND
TRANSPORTATION

Students who have been admitted to study
for the Master of City Planning or the Master
of Science in Transportation may apply to
the other program during their first year of
study and propose a program of joint work in
the two fields that will lead to the simulta-
neous awarding of two degrees. The details
of this program are described in Chapter VI
under the Center for Transportation Studies.
See also the Engineering Systems Division is
described in detail in Chapter VII.

SIMULTANEOUS MASTER'S DEGREES
IN CITY PLANNING AND REAL ESTATE
DEVELOPMENT

Students who have been admitted to the
Master of City Planning Program or the
Master of Science in Real Estate Develop-
ment Program may apply to the other
program during their first year of study and
propose a program of joint work in the two
fields that will lead to the simultaneous
awarding of two degrees. Information on this
program is given under the School of
Architecture and Planning at the beginning of
this chapter. Students may submit a joint
thesis.

DOCTOR OF PHILOSOPHY

The Ph.D. is the advanced research degree
in planning or urban studies. Admission
requirements are substantially the same as
for the master's degree, but more emphasis
is placed on academic preparation and
research interests in the student's proposed
area of specialization. The M.C.P. or
equivalent is not required for admission for
Ph.D. studies.

The doctoral program emphasizes the
development of fundamental research
competence and flexibility in the exploration
of questions that no single academic
discipline can answer. Students work under
the mentorship of a faculty advisor. They
may center their activities on any subfield in
which the faculty have expertise.

After successful completion of coursework,
students are required to take oral and written
general exams in two fields: a broad
intellectual discipline (city design and
development, international development
economics, public policy, planning informa-
tion systems, or urban and regional econom-
ics) and an area to which this is applied
(neighborhood and community development,
housing and real estate development, labor
and employment policy, negotiation and
dispute resolution, or regional development
and transportation). After finishing the
general examinations, each Ph.D. candidate
must write a doctoral dissertation which
gives evidence of the capacity to do
independent and innovative research.

Doctoral candidates require between two
and four terms of study in residence before
taking their examinations and beginning their
dissertations. A minimum of 72 units (for
students with a master's degree), plus 36
units for the dissertation (a minimum of 156
units) is required for the Ph.D. degree.

Interested and qualified students can
undertake joint doctoral programs with the
Department of Political Science or the
Department of Economics.

MASTER OF SCIENCE IN URBAN
STUDIES AND PLANNING

The majority of graduate students in the
department are either Master of City
Planning students or doctoral candidates.
Under special circumstances, however,
admission may be granted to candidates
seeking the Master of Science degree. The
general requirements for the S.M. are given
in Chapter IV. For further information
concerning the S.M. option, contact
Graduate Admissions, Room 7-346,
(617) 253-9403.

URBAN DESIGN CERTIFICATE

Students in the MCP, M.Arch, or S.M.
Arch.S. program who complete a specific
curriculum in urban design are awarded a
Certificate in Urban Design. The curriculum
includes subjects in both Architecture and
Planning. For further information contact the
CDD office, Room 10-485, MIT, Cambridge,
MA 02139-4307, (617) 253-5115.
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NONDEGREE PROGRAMS

A limited number of nondegree students are
admitted to the department each term. This
special student status is especially
designed for professionals interested in
developing specialized skills, but is also
available to others.

The Center for Reflective Community
Practice (CRCP) works to shift the
economic and political position of poor
communities and the people who live within
those communities. The center generates,
through reflective practice, the possibilities
inherent in the information age for creating
new intellectual, economic, and spiritual
enterprises that can respond to the unique
challenges faced by urban and other
communities with high concentrations of
low-income, and/or under-represented
people. In partnership with a select number
of communities, CRCP is creating a new
research and development effort to improve
the ability of communities to create an
informed yet locally-driven effort to enable
their transition into participation in the
information/knowledge economy. CRCP has
an open application process for Reflective
Practice Fellowships each year.

The Reflective Practice Fellowships are
designed to provide a structured learning
process and collegial interaction for frontline
practitioners to examine their current
practice and to begin to plan for how that
practice can be informed through thoughtful
consideration of some of the major issues
facing our society and world. Each year the
fellowship is centered around a theme. The
2001-2002 academic year theme is
"Reflective Practice for Community Practitio-
ners."

Detailed information on the fellowship and
CRCP can be obtained on our website at
http://web.mit.edu/crcp/ or by contacting
Gail Cheney, Room 7-307, MIT, Cambridge,
MA 02139-4307, (617) 253-3216.

The Special Program for Urban and
Regional Studies of Developing Areas
(SPURS) provides an opportunity for a small
number of highly qualified mid-career
professionals from developing countries to
spend a year at MIT studying the problems
of urban and regional change in the broad
context of international development.
SPURS is an intentionally flexible program,
offering the option of a non-degree or a M.S.
degree program. For further information
contact Nimfa DeLeon, SPURS,
Room 10-400, MIT, Cambridge, MA 02139-4307,
(617) 253-5915 or visit our website
at http://web.mit.edu/spurs/.
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Faculty and Staff

Faculty and Teaching Staff

Stephen Benton, Ph.D.
Allen Professor of Media Arts and Sciences
Academic Head

Professors
Tod Machover, M.M.
Professor of Music and Media

Marvin Minsky, Ph.D.
Professor of Media Arts and Sciences

Nicholas Negroponte, M.Arch.
Wiesner Professor of Media Technology
Director, Media Laboratory

Seymour Papert, Ph.D.
Professor of Education and Media
Technology

Alex Pentland, Ph.D.
Toshiba Professor of Media Arts and
Sciences

Barry Vercoe, D.M.A.
Professor of Media Arts and Sciences

Associate Professors
Bruce Blumberg, Ph.D.
Associate Professor of Media Arts and
Sciences
Asahi Broadcasting Corporation Career
Development Professor of Media Arts and
Sciences

Justine Cassell, Ph.D.
Associate Professor of Media Arts and
Sciences
AT&T Career Development Professor of
Media Arts and Sciences

Isaac Chuang, Ph.D.
Associate Professor of Media Arts and
Sciences

Neil Gershenfeld, Ph.D.
Associate Professor of Media Arts and
Sciences

Hiroshi Ishii, Ph.D.
Associate Professor of Media Arts and
Sciences
Fukutake Career Development Professor of
Research in Education

Joseph Jacobson, Ph.D.
Associate Professor of Media Arts and
Sciences

John Maeda, Ph.D.
Associate Professor of Design and
Computation
Sony Corporation Career Development
Professor of Media Arts and Sciences

Patricia Maes, Ph.D.
Associate Professor of Media Technology

Rosalind Picard, Sc.D.
Associate Professor of Media Arts and
Sciences

Mitchel Resnick, Ph.D.
Associate Professor of Media Arts and
Sciences
LEGO Papert Career Development Professor
of Learning Research

Ted Selker, Ph.D.
Associate Professor of Media Arts and
Sciences

Assistant Professors
Cynthia Breazeal, Sc.D.
Assistant Professor of Media Arts and
Sciences

Chris Csikszenthmihalyi, M.F.A.
Assistant Professor of Media Arts and
Sciences

Judith Donath, Ph.D.
Assistant Professor of Media Arts and
Sciences
NEC Career Development Professor of
Computers and Communications

Scott Manalis, Ph.D.
Assistant Professor of Media Arts and
Sciences

Deb Roy, Ph.D.
Assistant Professor of Media Arts and
Sciences

Brian Smith, Ph.D.
Assistant Professor of Media Arts and
Sciences
LG Career Development Professor of Media
Arts and Sciences

Lecturers
Betsy Connors, M.S.
Oliver Selfridge, S.B.

Research Staff

Senior Research Scientists
Walter Bender, M.S.V.S.
Associate Director for Information
Technology, Media Laboratory

Andrew Lippman, Ph.D.
Associate Director, Media Laboratory

Principal Research Associates/
Scientists
V. Michael Bove, Jr., Ph.D.
Glorianna Davenport, M.A.
Joseph Paradiso, Ph.D.
Christopher Schmandt, M.S.V.S.

Research Associates/Scientists
Michael Best, Ph.D.
Michail Bletsas, M.S.
David Cavallo, Ph.D.
Henry Lieberman, Ph.D.
Bakhtiar Mikhak, Ph.D.
Thomas Nwodoh, Ph.D.
Steven Schwartz, A.A.S.

Administrative Staff
Linda Peterson
Director, Academic Program Administration

Margaret Kelly-Savic
Administrative Coordinator

Pat Solakoff
Administrative Assistant
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Overview

At MIT, the term Media Arts and Sciences
signifies the study, invention, and creative
use of technologies to enable understanding
and expression by people and machines.
The field is rooted in communications and
the computer and cognitive sciences,
drawing heavily upon design and the
expressive arts. The program offers under-
graduate and graduate subjects (listed under
MAS in Chapter VIII) and graduate study
leading to the master's and doctoral
degrees. Its academic programs are
intimately linked with the research programs
of the Media Laboratory.

UNDERGRADUATE STUDY

ie program's undergraduate curriculum will
evolve over the coming years. Most of the
subjects are project-oriented and relate to
ongoing research areas within the Media
Laboratory. Students should initially select
one or two of the MAS. 100 series subjects,
which serve as preparation for the more
advanced offerings. Additionally, certain
graduate subjects are open to advanced
undergraduates: see the subject descrip-
tions for details.

The MAS Alternative Freshman Year
Program emphasizes project-oriented work
as well as the connections between current
research and traditional MIT first-year
subjects. Students in this program attend
mainstream lectures for core freshman
nubjects but take recitations led by Media
Laboratory researchers and participate in
research through UROP.

All undergraduate students who wish to take
ull advantage of the educational experience

offered by Media Arts and Sciences are
encouraged to participate in UROP at the
Media Laboratory; first-year students
Participating in UROP are strongly encour-
aged to register for MAS. 111 Introduction to
Research in Media Arts and Sciences.

GRADUATE STUDY

Media Arts and Sciences offers graduate
studies leading to the Master of Science and
the Doctor of Philosophy in the field of Media
Arts and Sciences. Students from a wide
variety of backgrounds, including electrical
engineering, physics, computer science,
cognitive science, design, and the learning
sciences are encouraged to apply.

Students in the master's program are
expected to have advanced placement or an
MIT experience with computer programming.
Four semesters of residence are required, of
which one may be a summer semester. The
degree is awarded upon completion of a
satisfactory research thesis.

Progress towards the Ph.D. degree begins
with a proseminar and follows with a
program of advanced classes and faculty
supervised research that students begin in
their first year. These lead, in turn, to the
development of a program of original and
significant research within one of the Media
Laboratory's research groups, and the
completion and oral defense of a dissertation
on that research.

RESEARCH ASSISTANTSHIPS

The Program in Media Arts and Sciences
offers financial assistance to all successful
applicants in the form of research assistant-
ships, which are themselves an important
part of the educational program. Assistant-
ships require participation in research
programs within the Media Laboratory.
Research assistants normally register for two
subjects per semester and receive academic
credit for part of their research activities.

INQUIRIES

Additional information about the programs in
Media Arts and Sciences, graduate admis-
sions, research programs, and research
assistantships may be obtained from Pat
Solakoff, MIT, 20 Ames Street,
Room El 5-218, Cambridge, MA 02139-4307;
telephone (617) 253-5114,
fax (617) 253-8542,
email: mas@media.mit.edu.
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MISSION

By creating, developing, organizing, and
managing complex technologies and
products, engineers play a crucial role in
contributing to the betterment of humanity
and in shaping our world. Seeking solutions
to the most difficult challenges of our day in
the context of physical, economic, human,
political, legal, and cultural realities makes
engineering a tremendously exciting
endeavor. In a world increasingly influenced
by scientific and technological innovation,
engineers can provide important leadership
to society.

The growing influence of technology on all
functions of society has created a large
demand for engineering graduates, not only
to enter the professional practice of
engineering, but to bring the strengths of an
engineering education to related fields such
as law, medicine, management, and
government. Never have the challenges and
opportunities for careers in engineering been
more exciting or more critical to the long
term well-being of society than they are
today.

The primary objectives of the School of
Engineering at MIT are to educate and
prepare men and women for leadership in
industry, government, and educational
institutions; to advance the knowledge base
of the engineering professions; and to
influence the future directions of engineering
education and practice.

Educational programs of the School
emphasize the understanding of fundamental
principles: facility with experimental,
computational, and analytical methods;
development of skill in the creative
processes of engineering such as design;
and the development of a self-confidence
and versatility of mind that prepare the
individual for a lifetime of learning and
professional growth.

The first-year curriculum for undergraduates
encompasses study of physics, chemistry,
mathematics, biology, and humanities/arts/
social sciences, while still offering students
many opportunities to make contact with
engineering through undergraduate
seminars, research opportunities, and
elective subjects. In the second year,
students typically continue these studies

with subjects leading toward the fulfillment of
the Restricted Electives in Science and
Technology (REST) Requirement; Laboratory
Requirement; and Humanities, Arts, and
Social Sciences Requirement. An
undergraduate student normally becomes
affiliated with a particular department at the
beginning of the sophomore year, and works
closely with an advisor from that department
or program.

A student with an interest in engineering is
encouraged to become involved with one of
the engineering departments even during the
freshman year, for example, through the
Undergraduate Research Opportunities
Program, or the Freshman Advising
Seminars.

Many opportunities exist for individual
initiatives. For example, a significant number
of students combine their primary
undergraduate degrees with a second
undergraduate degree in another area, such
as management, political science,
economics, one of the sciences, or another
area of engineering. Others organize their
programs in order to receive undergraduate
and graduate degrees simultaneously. A
series of Minor Programs from across the
Institute is also available. In some cases,
completing the undergraduate degree
requirements in less than four years is
possible. Refer to Chapter III for details.

HISTORY

Engineering education has been at the core
of the Institute's mission since its founding in
1861. MIT created the contemporary model
of engineering education grounded in a
dynamic, changing base of science. MIT
pioneered the modern model of the research
university, with externally sponsored
research programs and a matrix of
departments, laboratories, and centers
working across disciplines. And, MIT
created entire new fields: chemical
engineering, sanitary engineering, naval
architecture, and marine engineering, as well
as the first course in aeronautical
engineering.

The School has also distinguished itself as a
leader in engineering education teaching
applied, hands-on engineering. The School
created one of the first industrial internship

programs (the School of Chemical
Engineering Practice) and continues to
pioneer programs that partner with industry
or other universities, such as the Singapore-
MIT Alliance, Project iCampus, the Product
Development in the 21st Century
consortium, and the Leaders for
Manufacturing and the System Design and
Management programs, which offer
professional master's degrees for practicing
engineers (see Chapter VI).

Today, virtually all of the School's
departments are ranked at the top of their
respective fields. The eight academic
departments and two divisions are home to
the School's approximately 333 faculty
members, just over one third of the
Institute's total faculty. Among the most
distinguished in the nation, the School's
faculty and research staff constitute about
five percent of the membership of the
National Academy of Engineering.

Roughly two-thirds of all undergraduates
with declared majors at MIT and nearly half
of all graduate students are in the School of
Engineering.

NEW DIRECTIONS

The School continues to respond to the
changing nature of the engineering
enterprise, by introducing new programs
such as the Master of Engineering (M.Eng.)
degree and the System Design and
Management program (SDM).

Through its involvement with the Singapore-
MIT Alliance (SMA), a collaboration among
MIT, the National University of Singapore
(NUS), and Nanyang Technological
University (NTU), the School is pioneering an
innovative approach to global engineering
education and research. Founded in 1998,
SMA utilizes advanced communications
technologies in what may be the largest
distance education collaboration in the world
today. SMA offers graduate degree
programs in advanced materials for micro-
and nanosystems, innovation in
manufacturing systems and technology,
molecular engineering of biological and
chemical systems, computer science, and
high performance computation for
engineered systems.

140 
Chapter VII

140 Chapter VIIII



The primary objectives of the School
of Engineering at MIT are to educate
and prepare men and women for
leadership in industry, government,
and educational institutions; to
advance the knowledge base of the
engineering professions; and to
influence the future directions of
engineering education and practice.

The educational programs in the
School emphasize the understanding
of fundamental principles; facility with
experimental, computational, and
analytical methods; and versatility of
mind that prepare the individual for a
lifetime of learning and professional
growth.

Department Degree Field

Aeronautics and Astronautics
Course 16 S.B.

S.B.
S. B.
M.Eng.
S M.
S.M./M.B.A.

Engineer
Ph.D., Sc.D.
Ph.D., SoD.
Ph.D., Sc.D.
Ph.D., Sc.D.
Ph.D., Sc.D.
Ph.D., Sc.D.
Ph.D., Sc.D.
Ph.D., Sc.D.
Ph.D., Sc.D.
Ph.D., Sc.D.
Ph.D., Sc.D.
Ph.D., Sc.D.
Ph.D., Sc.D.
Ph.D., Sc.D.
Ph.D., Sc.D.
Ph.D., Sc.D.
Ph.D., Sc.D.
Ph.D., Sc.D.
Ph.D., So.D.
Ph.D., Sc.
Ph.D., So.D.
Ph.D.. Sc.
Ph.D., Sc.
Ph.D., Sc.
Ph.D.. Sc.

Chemical Engineering
Course 10 S.B.

S.M.
S.M.
S.M. /M.B A.

Ph.D., Sc.D.
Ph.D.

Civil and Environmental Engineering
Course 1 S.B.

S.B.
M.Eng.
S.M.
S.M.M. B.A.

C.E.
Ph.D., Sc.D.
Ph.D., Sc.D.
Ph.D., Sc.D.
Ph.D., Sc.D.
Ph.D., Sc.D.
Ph.D.. Sc.D.
Ph.D., Sc.D.
Ph.D., Sc.D.
Ph.D., Sc.D.
Ph.D., Sc.D.
Ph.D., So.D.

Aeronautics and Astronautics
Aerospace Engineering
Aerospace Engineering with Information Technology
Aeronautics and Astronautics
Aeronautics and Astronautics
Engineering/Management-dual degree with Leaders for
Manufacturing Program
Aeronautics and Astronautics
Aeroacoustics
Aerodynamics
Aeroelasticity
Aerospace Systems
Aircraft Propulsion
Astrodynamics
Biomedical Engineering
Computational Fluid Dynamics
Computer Systems
Dynamics Energy Conversion
Estimation arid Control
Flight Transportation
Fluid Mechanics
Gas Turbines
Gas Turbine Structures
Instrumentation
Materials Engineering
Navigation adf Control Systems
Physics of Fluids
Plasma Physics
Space Propulsion
Structural Dynamics
Structures Technology
Vehicle Design
Humans and Automation

Chernical Engineering
Chemical Engineering
Chemical Engineering Practice
Engineering/Management-dual degree with Leaders for
Manufacturing Program
Chemical Engineering
Chemical Enginering Prom (.u

Co' En 'nring
Environmental Engineering Science
Civil and Environmental Engineering
Civil and Environmental Engineering
Engineering/Management-dual degree with Leaders for
Manufacturing Program
Civil Engineer
Civil and Environmental Engineering
Civil Engineering
Environmental Engineering
Environmental Chemistry
Environmental Biology
Environmental Fluid Mechanics
Coastal Engineering
Hydrology
Construction Engineering and Management
Information Technology
Transportation

Based on the premise that biology will be as
important to technology and society in this
new century as physics and chemistry have
been in the last one, and that environmental
health issues will influence these
developments, the School of Engineering
formed the Division of Bioengineering and
Environmental Health (BEH) in 1998. Also in
1998, a second division was created, the
Engineering Systems Division (ESD). The
mission of the ESD is to pursue the study of
complex technological systems and
products considered in their broader
environmental, financial, legal, organizational,
and political contexts.

INTERDEPARTMENTAL PROGRAMS

Within the School of Engineering, a student
may develop a program that satisfies his or
her own intellectual and professional
objectives. A student interested in an
interdepartmental program should study the
departmental descriptions and review
Chapter VI for opportunities (refer to the list
below) that combine disciplines from MIT's
four other Schools with those of the School
of Engineering.

While the School's academic departments
and divisions provide continuity and stability
for the basic engineering disciplines, they
increasingly share interests in the broad
areas of application to which their individual
disciplines and technology apply.
Interdepartmental centers, laboratories, and
programs, which involve the School's faculty
and research staff, provide opportunities for
faculty and students to undertake
collaborative research and engage in
educational programs dealing with these and
other interdisciplinary applications of
importance to society.

Interdisciplinary programs, centers, and
laboratories, which reside in the School of
Engineering, include the following:

Artificial Intelligence Laboratory
Biotechnology Process Engineering Center
Center for Innovation in Product

Development
Center for Technology, Policy, and Industrial

Development
Center for Transportation Studies
Industrial Performance Center
Laboratory for Computer Science
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Laboratory for Electromagnetic and
Electronic Systems

Laboratory for Information and Decision
Systems

Laboratory for Manufacturing and
Productivity

Leaders for Manufacturing Program
Materials Processing Center
Microsystems Technology Laboratories
Program in Polymer Science and Technoiogy
Singapore-MIT Alliance
System Design and Management Program
Technology and Policy Program

Two additional educational programs
oriented toward freshmen are the Concourse
Program and the Integrated Studies
Program, described in Chapter 11.

PUBLICATIONS

PBrochures describing the departments,
centers, programs, and laboratories within
the School are available from their respective
offices.

Department Degree Field

Ph.D., Sc.D.
Ph.D., Sc.D.
Ph.D., Sc.D.
Ph.D., Sc.D.
Ph.D., Sc.D.

Electrical Engineering and Computer Science
Course 6 S.B.

S.B.
S. B.
M.Eng.
S. M.
S.M./M.B.A.

Electrical Engineer
Engineer in Computer Scie
Ph.D., Sc.D

Materials Science and Engineering
Course 3 S.B.

S.B.
S.M
S.M./M.B.A.

S.M.
M.Eng.
Materials Engineer
Metallurgical Engineer
Ph.D., Sc.D.
Ph.D., Sc.D.
Ph.D., Sc.D.
Ph.D., Sc.D.
Ph.D., Sc.D.
Ph.D., Sc.D.
Ph.D., Sc.D.

Mechanical Engineering
Course 2 S. B.

Nuclear Engineering
Course 22

Ocean Engineering
Course 13

S.M.
S.M./M.B.A.

Mechanical Engineer
Ph.D., Sc.D.

S.B.
S.M.
M.Eng.
Nuclear Engineer
Ph.D., Sc.D.

S.B.
S.M.
S.M.
S.M
S.M./M.B.A.

M.Eng.
Ocean Engineer
Naval Engineer
Ph.D., Sc.D.

Geotechnical and Geoenvironmental Engineering
Structures and Materials
Biological Oceanography (jointly with WHOI)
Chemical Oceanography (jointly with WHOI)
Oceanographic Engineering (jointly with WHOI)

Electrical Science and Engineering
Electrical Engineering and Computer Science
Computer Science and Engineering
Electrical Engineering and Computer Science
Electrical Engineering and Computer Science
Engineering/Management-dual degree with Leaders for
Manufacturing Program

nce

Materials Science and Engineering
Archaeology and Materials
Materials Science and Engineering
Engineering/Management-dual degree with Leaders for
Manufacturing Program)
Materials Science and Engineering and Management
Materials Science and Engineering

Ceramics
Electronic Materials
Materials Engineering
Materals Science
Metallurgy
Polymers
Biomaterials

Mechanical Engineering
Mechanical Engineering
Engineering/Management-dual degree with Leaders for
Manufacturing Program

Nuclear Engineering
Nuclear Engineering
Nuclear Engineering

Ocean Engineering
Ocean Engineering
Naval Architecture and Marine Engineering
Ocean Systems Management
Engineering/Managerriert-dua degree with Leaders for
Manufacturing Program
Ocean Engineering
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Department Degree Field

Division of Bioengineering and Environmental Health
Course BEH S.M. Bioengineering

S.M. Toxicology
M.Eng. Biomedical Engineering
Ph.D, Sc.D. Bioengineering
Ph.D. Sc.D. Toxicology

Engineering Systems Division
Course ESD S.M./M.B.A.

M. Eng.
Ph. D.

Systems Design and Management*
S M.

Engineering/Management-dual degree with Leaders for
Manufacturing Program
Logistics
Technology, Management, and Policy

Engineering and Management

'The System Design and Management Program is offered jointly by the School of Engineering and the Sloan
School of Management. See Chapter VI for more information.

Note: Many departments make it possible for a graduate student to pursue a simultaneous master's degree.

Note: Several departments also offer undesignated degrees, which lead to the Bachelor of Science without
:repartrnental designation. The curricula for these programs offer students opportunities to pursue broader
crograms of study than can be accommodated within a four-year departmental program.,

OFFICE OF THE DEAN

Thumas , [- Maignai
Institute Professor
Dean

Catherine Avril
Director of Communications

Mary Hanifin
Director of Development

Sheila M. Kanode
Assistant Dean for Finance and Personnel

Vanessa R. Martin
Coordinator, Engineering Special Programs

Karl W. Reid
Executive Director, Engineering Special
Programs

Daniel Roos
Japan Steel Industry Professor of
Engineering
Associate Dean for Engineering Systems

Donna R. Savicki
Assistant Dean for Administration

Brian Tavares
Financial Administrator

Dick K. P. Yue
Professor of Hydrodynamics and Ocean
Engineering
Associate Dean

School Professors
Nicholas A. Ashford
Professor of Technology and Policy

Lawrence L. Bucciarelli
Professor of Engineering and Technology
Studies
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Engineering Internship
Program

School-Wide Electives

The Engineering Internship Program is
nationally recognized for its excellence. It
combines traditional on campus academic
programs with off campus work experience
in industry and government. Such experi-
ence can be an important aspect of a sound
engineering education and can also help
students make more informed choices
among the on campus educational offerings,
as well as obtain a better understanding of
career opportunities available to them after
graduation.

The Internship Program is designed
principally as a joint undergraduate and
graduate program that leads to the simulta-
neous award of the S.B. and S.M. degrees
in an engineering department upon success-
ful completion of all degree requirements.

Programs have been established in the
Departments of Aeronautics and Astronau-
tics (XVI-C), Civil and Environmental
Engineering (I), Materials Science and
Engineering (Ill-B), Mechanical Engineering
(l-B), Nuclear Engineering (XXII-A), and
Ocean Engineering (XIII-C).

The Engineering Internship Program is similar
to the VI-A Internship Program in the
Department of Electrical Engineering and
Computer Science.

Emphasis is placed on ensuring that
students in the program are placed in
rewarding, real-world company assignments
that extend the learning experience into
areas that are not available at MIT. There is
extensive faculty participation and advising in
both the on and off campus components of
the program.

One of the goals for the participating
companies is to hire the talented graduates
of the Engineering Internship Program for
their organizations.

PROGRAM DESCRIPTION

The following general description is typical of
most participating departments. Please see
the listing in the appropriate department for
unique features of each program.

Students normally enter the program in the
summer after their sophomore year at MIT.
Sophomores in good standing in the School
of Engineering are eligible to apply for the
program and must be selected by a
participating company during the on campus
interview process.

The program consists of three work
assignments at the same industrial firm or
government agency. Three-month work
assignments occur after the student's
second year at MIT and again after the third
year. During the summer between junior and
senior year, or the fall term of the senior
year, a student applies to the department for
admission into the graduate program. For
those students who are accepted to the
graduate program, there is one additional
seven-month work assignment after the
fourth year. Additional or substitute work
assignments are possible.

For those students who are not admitted to
the departmental graduate program or do
not continue on to graduate school for other
reasons, the Internship Program terminates
at the end of the spring term of the fourth
year at the S.B. level.

Students who are accepted to the graduate
program often do a combined S.B.-S.M.
thesis on a topic related to their work
assignments. Usually, for such a thesis, the
effort is performed primarily in-plant during
the final work assignment, under the
combined supervision of company staff and
an MIT faculty member.

Students are paid during their periods of
residence at the participating companies and
receive a travel allowance. There are no
obligations on either side regarding further
employment.

The Undergraduate Summer Jobs Program
is a new program within the engineering
internship framework. Selected students will
have a work assignment at a company site
for a summer, involved with projects of
interest to the company. The paid commit-
ment will be for one summer only, and will
not lead to a combined degree or credit. The
experience will provide the student with the
opportunity to work with industry applying
their skills and education. This program may
be of particular interest to smaller, entrepre-
neurial companies.

Further information on the program may be
obtained from the department in which the
student is registered or from Karl Reid '84,
Director, Engineering Internship Program,
MIT, Room 1-211, Cambridge, MA 02139-
4307, (617) 253-8051. Fax (617) 253-8549;
email kwreid@mit.edu; or view the web site
at http://web.mit.edu/eip/www/.

The School of Engineering offers a set of
School-Wide Elective (SWE) subjects, each
of which is of interest to students from a
number of departments in the School. A
School-Wide Elective subject may integrate
knowledge from several disciplines and
illustrate the commonality of the intellectual
underpinnings of the departments in the
School of Engineering. An SWE subject may
be the interface between the academic
program of the School of Engineering and
programs of other Schools at MIT; be a
service subject to engineering students and
other students; and be germane to many
engineering students without being central to
any one departmental program. Please note
that registration for these subjects takes
place through one of the departmental
numbers. For complete subject descriptions
and a list of the departmental numbers for
each SWE subject, refer to the SWE subject
listings at the end of Chapter VIII.

Undergraduate SWE subjects include the
following:

Inventions and Patents

Management in Engineering

Graduate SWE subjects include:

Application of Technology
(H-level graduate credit)

Dynamic Strategic Planning
(H-level graduate credit)

Engineering Risk-Benefit Analysis
(H-level graduate credit)
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Faculty and Staff

Faculty and Teaching Staff

Edward Francis Crawley, Sc.D.
Professor of Aeronautics and Astronautics
Margaret MacVicar Faculty Fellow
Head of the Department

Edward Marc Greitzer, Ph.D.
H. Nelson Slater Professor of Aeronautics
and Astronautics
Associate Head of the Department

Professors
Vincent Wai Sum Chan, Ph.D.
Joan and Irwin M. Jacobs Professor
Professor of Aeronautics and Astronautics
Professor of Electrical Engineering and
Computer Science

John Jacob Deyst, Jr., Sc.D.
Professor of Aeronautics and Astronautics

Mark Drela, Ph.D.
Professor of Aeronautics and Astronautics

Alan Harry Epstein, Ph.D.
Richard Cockburn Maclaurin Professor of
Aeronautics and Astronautics

Steven Ray Hall, Sc.D.
Professor of Aeronautics and Astronautics
(on leave)

Robert John Hansman, Jr., Ph.D.
Professor of Aeronautics and Astronautics

Wesley Leroy Harris, Ph.D.
Professor of Aeronautics and Astronautics

Daniel Edgar Hastings, Ph.D.
Professor of Aeronautics and Astronautics
'rofessor of Engineering Systems

P&iul Alfred Lagace, Ph.D.
Margaret MacVicar Faculty Fellow
Professor of Aeronautics and Astronautics
Professor of Engineering Systems

Nancy Gail Leveson, Ph.D.
Jessor of Aeronautics and Astronautics

tert Liebeck, Ph.D.
ofessor of the Practice of Aerospace

Jngineering

Winston Roscoe Markey, Sc.D.
Professor of Aeronautics and Astronautics

Manuel Martinez-Sanchez, Ph.D.
Dfessor of Aeronautics and Astronautics

Earll Morton Murman, Ph.D.
Ford Professor of Engineering
Professor of Aeronautics and Astronautics

Deborah J. Nightingale, Ph.D.
Professor of the Practice of Aeronautics and
Astronautics

Amedeo Rodolfo Odoni, Ph.D.
T. Wilson (1953) Professor of Aeronautics
and Astronautics
Professor of Civil Engineering
Professor of Engineering Systems

Jaime Peraire, Ph.D.
Professor of Aeronautics and Astronautics

Wallace Earl Vander Velde, Sc.D.
Professor of Aeronautics and Astronautics

Ian Anton Waitz, Ph.D.
Professor of Aeronautics and Astronautics
(on leave)

Sheila Evans Widnall, Sc.D.
Abby Rockefeller Mauze Professor of
Aeronautics and Astronautics
Institute Professor

Laurence Retman Young, Sc.D.
Apollo Program Professor of Astronautics

Associate Professors
Eric Feron, Ph.D.
Associate Professor of Aeronautics and
Astronautics

Nesbitt Ward Hagood, IV, Sc.D.
Associate Professor of Aeronautics and
Astronautics
(On leave, fall)

Jonathan Patrick How, Ph.D.
Boeing Associate Professor of Aeronautics
and Astronautics

James Karl Kuchar, Ph.D.
Associate Professor of Aeronautics
and Astronautics

David Wesley Miller, Ph.D.
Associate Professor of Aeronautics
and Astronautics

Dava Jean Newman, Ph.D.
Associate Professor of Aeronautics
and Astronautics
Margaret MacVicar Faculty Fellow
(on leave, spring)

S. Mark Spearing, Ph.D.
Associate Professor of Aeronautics and
Astronautics

Brian Charles Williams, Ph.D.
Associate Professor of Aeronautics and
Astronautics

Assistant Professors
Carlos Eduardo Stolf Cesnik, Ph.D.
Assistant Professor of Aeronautics and
Astronautics

John-Paul Barrington Clarke, Sc.D.
Assistant Professor of Aeronautics and
Astronautics

Charles Palmer Coleman, Ph.D.
Boeing Assistant Professor of Aeronautics
and Astronautics

David Louis Darmofal, Ph.D.
Assistant Professor of Aeronautics and
Astronautics

Olivier Ladislas de Weck, Ph.D.
Assistant Professor of Aeronautics and
Astronautics
Assistant Professor of Engineering Systems

Eytan Modiano, Ph.D
Assistant Professor of Aeronautics and
Astronautics

Raul Alberto Radovitzky, Ph.D.
Charles Stark Draper Assistant Professor of
Aeronautics and Astronautics

Zoltan Sandor Spakovszky, Ph.D.
Soderberg Assistant Professor of Aeronau-
tics and Astronautics

Karen Elizabeth Willcox, Ph.D.
Charles Stark Draper Assistant Professor of
Aeronautics and Astronautics

Visiting Professor
Zhongwei U, Ph.D.

Senior Lecturers
Richard Horace Battin, Ph.D.
Charles William Boppe, Ph.D.
Fredric Franklin Ehrich, Sc.D.
Sir William Rede Hawthorne, Sc.D.
Jeffrey Alan Hoffman, Ph.D.
John I. Hsia, S.B.
John E. Keesee, M.S., Colonel U.S.A.F
Raymond J. Leopold, Ph.D.
Charles McMaster Oman, Ph.D.
Rudrapatna V. Ramnath, Ph.D.
Joyce M. Warmkessel, Ph.D.
Peter W. Young, M.S., Colonel U.S.A.F.

(Ret.)
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Lecturers
Milton Bernard Adams, Sc.D.
Peter Paul Belobaba, Ph.D.
David L. Bennell, M.Ed.
Kim B. Blair, Ph.D.
Doris R. Brodeur, Ph.D.
Paul Jon Cefola, Ph.D.
Lorraine M. Fesq, Ph.D.
William D. Hall, Ph.D.
Stephen James Madden, Jr., Ph.D.
Mats Nordlund, Ph.D.
George Thomas Schmidt, Sc.D.
Milica Stojanovic, Ph.D.
Marthinus Cornelius van Schoor, Ph.D.
Robert Franklyn Weiss, Sc.D.
Joseph Yamron, S.B.

Academic Staff
Diane Hauer Soderholm, Ph.D.
Instructional Designer

Technical Instructors
Richard Frank Perdichizzi
Edward Donald Weiner, A.S.E.E.

Research Staff

Senior Research Engineers
Charles McMaster Oman, Ph.D.
Choon Sooi Tan, Ph.D.

Principal Research Engineers
Gerald Roger Guenette, Jr., Ph.D.
Robert Haimes, M.S.
James Donald Paduano, Ph.D.

Principal Research Scientists
Peter Paul Belobaba, Ph.D.
Milica Stojanovic, Ph.D.

Research Associate
Martinus Van Schoor, Ph.D.

Research Engineers
Stuart Jacobson, Ph.D.
Stephen P. Lukachko, M.S.
Ali A. Merchant, Ph.D.
Alan Haywood Midkiff, M.S.
E. Paul Warren, B.S.

Research Scientists
Alan Natapoff. Ph.D.
Laxminarayana Saggere, Ph.D.
Raymond J. Sedwick, Ph.D.

Research Specialists
Paul Henry Bauer, B.S.
John J. Kane, Jr., B.S.
James M. Letendre
David Robertson, B.S.

Sponsored Research Administrative
Staff
Holly Esther Anderson, B.S.
Kim B. Blair, Ph.D.
SharonLeah Brown, B.S.
Ping Mai Lee
Diana Irene Park
Frank Tai, M.S.

Sponsored Research Technical Staff
William Francis Ames

Postdoctoral Associate
Yifang Gong, Ph.D.
Ingrid Kristina Lundquist, Ph.D.

Visiting Engineer
Masafumi Katahira, M.S.

Research Affiliates
Mauro J. Atalla, Ph.D.
Carl A. Blaurock, Ph.D.
Peter Bryanston-Cross, Ph.D.
Pablo M. Cerezo, S.M.
Javier deLuis, Ph.D.
Dharanipal Doppalapudi, Ph.D.
James Stark Draper, Ph.D.
Kirk E. Jordan, M.S.
Albert J. Kelley, Sc.D.
Fred W. Mast, Ph.D.
Richard C. Miake-Lye, Ph.D.
John E. Miller, M.S.
Raoul R. Schild, Ph.D.
Conrad Wall, Ill, Ph.D.
Gregory Leon Zacharias, Ph.D.

Administrative Staff

Phyllis Anna Collymore, A.A.
Facilities Manager

Frederick Joseph Donovan, M.S.
Systems Manager

Hella Lauren Gallant, B.A.
Administrative Officer

Barbara Elizabeth Lechner, M.S.Ed.
Director of Student Services

William Troper George Litant, B.F.A.
Director of Communications

Anne Marie Maynard
Personnel Manager

Marie Stuppard
Academic Program Administrator

Professors Emeriti

Judson Richard Baron, Sc.D.
Professor of Aeronautics and Astronautics,
Emeritus

Eugene Edzards Covert, Sc.D.
T Wilson Professor of Aeronautics and
Astronautics, Emeritus

John Dugundji, Sc.D.
Professor of Aeronautics and Astronautics,
Emeritus

Shaoul Ezekiel, Sc.D.
Professor of Aeronautics and Astronautics
and Electrical Engineering, Emeritus

Robert Louis Halfman, S.M.
Professor of Aeronautics and Astronautics,
Emeritus

Norman Douglas Ham, Sc.D.
Professor of Aeronautics and Astronautics,
Emeritus

Walter Mark Hollister, Sc.D.
Professor of Aeronautics and Astronautics,
Emeritus

Jack Leo Kerrebrock, Ph.D.
Professor of Aeronautics and Astronautics,
Emeritus

Elmer Eugene Larrabee, S.M.
Associate Professor of Aeronautics and
Astronautics, Emeritus

Yao Tzu Li, Sc.D.
Professor of Aeronautics and Astronautics,
Emeritus

James Wah Mar, Sc.D.
Professor of Aeronautics and Astronautics,
Emeritus

Walter McKay, S.M.
Professor of Aeronautics and Astronautics,
Emeritus

Rene Harcourt Miller, M.A.
Professor of Aeronautics and Astronautics,
Emeritus

Theodore Hsueh-Huang Pian, Sc.D.
Professor of Aeronautics and Astronautics,
Emeritus

Robert Channing Seamans, Jr., Sc.D.
Professor of Aeronautics and Astronautics,
Emeritus
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Thomas Brown Sheridan, Sc.D., D. (hon)
Professor of Aeronautics and Astronautics
and Engineering and Applied Psychology,
Emeritus

Robert Warren Simpson, Ph.D.
Professor of Aeronautics and Astronautics,
Emeritus

Leon Trilling, Ph.D.
Professor of Aeronautics and Astronautics,
Emeritus

Harold Yehuda Wachman, Ph.D.
Professor of Aeronautics and Astronautics,
Emeritus

John Regnier Wiley, S.B.
Professor of Aeronautics and Astronautics,
Emeritus

Emmett Atlee Witmer, Sc.D.
Professor of Aeronautics and Astronautics,
Emeritus

The mission of the Department of Aeronau-
tics and Astronautics is to prepare engineers
for success and leadership in the concep-
tion, design, implementation, and operation
of aerospace and related engineering
systems. This is achieved through a
commitment to educational excellence, the
creation, development, and application of
the technologies critical to aerospace vehicle
and information engineering, and the
architecture and engineering of complex
high performance systems.

Graduates with an aerospace engineering
degree will find career opportunities in
commercial and military aircraft and
spacecraft engineering, space exploration,
the air transportation and space based
telecommunication industry, teaching,
research, military service, and many related
technology-intensive fields such as transpor-
tation, information, and the environment.
The demanding technical education with a
strong emphasis on understanding complex
systems is also an excellent preparation for
careers in business, law, medicine, and
public service.

Aerospace engineering centers on the
design of extremely sophisticated machines
ranging from vertical take-off aircraft and jet
transports to rockets and spacecraft.
Internal to these vehicles are modern
software, information and navigation
systems. The vehicles themselves are part of
larger transportation and communication
systems. Critical disciplines and technolo-
gies include: mechanics and physics of
fluids; structures and materials; propulsion
and energy conversion; information,
communication, control, and estimation;
humans, automation, and autonomy; and
avionics. An increasingly important feature of
the field is the ability to architect and
engineer the complex engineering systems
built upon these disciplines and technolo-
gies. Central objectives of the educational
program are to teach students how to learn,
how to use basic principles to solve
engineering problems, and how to foresee
the consequences of their solutions and
designs. A faculty of approximately 35 men
and women teaches and interacts with
students at all degree levels.

The department has recently undertaken a
comprehensive review of its degree
programs in light of the rapid global changes
in technology and society. The academic
programs based in engineering science have
been revised to be technically rigorous while
set in the context of modern engineering:

the conception, design, implementation and
operation (CDIO) of products and systems
which must provide performance in an
economically competitive and environmen-
tally acceptable way. These requirements,
and a new emphasis on understanding how
individuals learn, have resulted in a reshap-
ing of the department's degree programs
and teaching methods.

The Bachelor of Science (S.B.) degree is a
four-year program designed to prepare the
graduate for an entry level position in the
aerospace field and for further education at
the master's level. A revised program was
offered beginning with the Class of 2002.
Two degrees are now available, one that
emphasizes the disciplines that relate to the
engineering of aerospace vehicles and a
second that defines a specialization in
aerospace information technology. Both
degrees retain the previous deep emphasis
on the fundamentals and provide strong
integration with the overarching CDIO
context. The program includes an opportu-
nity for a year abroad. See the section
Undergraduate Study for further details.

The Master of Engineering (M.Eng.) degree
provides depth and breadth in graduate
studies for students planning careers as
engineers in product design and develop-
ment. This practice-oriented professional
degree has been developed with, and is
supported by, companies within the
aerospace industry. Students are exposed to
both the project environment and the
systems engineering process for discipline
integration.

The Master of Science (S.M.) degree is a
one- to two-year program of graduate study
in a focused discipline or technology with a
beginning research experience represented
by the S.M. thesis. Unchanged from
previous years, the degree is highly regarded
by many students and employers interested
in research or disciplinary focused positions.

The department is an active participant and
sponsor of the System Design and Manage-
ment Program (SDM) which leads to a
Master of Science in Engineering and
Management. This is a program for profes-
sional engineers who seek to build upon
their technical backgrounds to become a
new breed of technical leaders, with the
blend of engineering and management skills
required to conceive and create today's
increasingly complex products and systems.
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Finally, the department offers the doctoral
degree which emphasizes in-depth study
with a significant research project in a
focused area. Students are admitted to the
doctoral program upon passing the qualify-
ing examination. The doctoral degree is
awarded after completion of an individual
course of study, passing the general
examinations, and submission and defense
of a thesis embodying an original research
contribution.

The faculty and students are engaged in
approximately 200 research projects
organized into 12 departmental laboratories
and centers including the Active Materials
and Structures Laboratory; Center for Sports
Innovation; Fluid Dynamics Research
Laboratory; Gas Turbine Laboratory;
International Center for Air Transportation;
Lean Aerospace Initiative; Man Vehicle
Laboratory; Space Systems Laboratory;
Software Engineering Research Laboratory;
and Technology Laboratory for Advanced
Composites. Further description of research
topics is given in the section Research
Laboratories and Activities. Many of these
research projects are open to undergradu-
ates through the Undergraduate Research
Opportunities Program. In addition, research
in other MIT laboratories and centers is
available to students registered in Aeronau-
tics and Astronautics.

The department has just constructed a new
Learning Laboratory for Complex Systems,
focused on the total CDIO process for
aerospace and related complex high
performance engineering systems and
products. This provides the opportunity for
enhanced hands-on experiences closely
integrated into the educational programs.

Other facilities are also available to students
in the department. These include the
undergraduate projects laboratory with a
machine shop, bench space, wind tunnels,
data acquisition and testing equipment;
Athena workstations for computing; the
student lounge; and the Aero-Astro branch
of the MIT libraries.

DIVISIONS OF INSTRUCTION

The department's faculty are organized into
five divisions of instruction. Typically, a
faculty member teaches both undergraduate
and graduate subjects in one or more of the
divisions. The following descriptions of each
division introduce the undergraduate and
graduate degree programs outlined in
subsequent sections. Refer to Chapter VIII
for descriptions of specific subjects.

Fluid Mechanics, Propulsion, and
Energy Conversion. This division includes
the disciplines and technologies important to
aerospace propulsion, energy conversion,
and fluid dynamic-based forces and
moments in the context of flight vehicle
design, and the exploitation of basic fluid
properties in various engineering applica-
tions. Interests include aerodynamic design
in all speed regimes; heat transfer, fluid
dynamics, structural dynamics, and robust
design of propulsion and energy system
components; propulsion system integration
and environmental impact; computational
fluid dynamics; and bio-fluid mechanics. The
interdisciplinary approach necessary to
successfully engineer advanced vehicle
propulsion, and energy conversion systems
is emphasized.

Materials and Structures. Reducing the
structural weight fractions of aircraft and
spacecraft has motivated aerospace
engineers to create new structural forms;
develop and exploit new materials such as
engineered, active, and filamentary compos-
ite materials; investigate the active control of
structures; invent new analytical and
numerical techniques for structural analysis;
and pursue aggressively a better under-
standing of failure, longevity, and resistance
to extreme environments. These activities
are considered in the context of manufactur-
ing and overall cost-effectiveness. Teaching
and research in the division centers on these
themes.

Information and Control Engineering.
In this division, faculty members teach and
perform research on the broad range of
aerospace related systems which gather,
process, distribute, and act on information.
Areas of interest include the traditional
disciplines of guidance, navigation, and
control, as well as an increasing emphasis
on autonomy, communications, and the
hardware and software elements which
implement these capabilities in aerospace
vehicles. In many instances, the functions

provided by aerospace information systems
are critical to life or mission success. Hence,
safety, fault-tolerance, certification, and
validation are significant areas of inquiry.
Ongoing research in the division includes
investigation of air traffic management,
command and control of multiple unmanned/
autonomous vehicles, space and airborne
communication systems and networks, and
the development of high performance
electromechanical actuators for rotorcraft
and other aerospace vehicles.

Humans and Automation. This division
addresses issues related to how humans
interact with aerospace vehicles, including
information-related and life support aspects.
Automation includes the processing of
information, decision making, the human as
an element of an automated system, and
interaction between humans and automatic
control systems.

Aerospace Systems. This division is
responsible for instruction and research in
systems engineering, a discipline that
denotes the methodologies used in the
architecting, design, manufacture, and
operation of the highly complex and
demanding systems in the field of aeronau-
tics and astronautics. The division consists
of several faculty with research specialties in
this area, and a group of faculty affiliates
who represent the full disciplinary strength o'
the department.

The systems approach considers all factors
important to the performance, economic
viability, manufacture, acceptability, and
operation of engineering systems-technica
social, environmental, production, financial,
and safety aspects-and attempts to find
optimal tradeoffs among them. The systems
engineer must deal simultaneously with
these factors, whether the objective is the
transport of passengers in commercial
aircraft, orbital communications, or the
exploration of space.

Students interested in systems engineering
should develop a strong background in
some of the disciplines that support systems
analysis, such as probability, statistics,
optimization, operations research, manufac-
turing, and economics. Research labs
associated with the faculty in the division ar:
the Space Systems Laboratory, the Lean
Aerospace Initiative, the International Cen:
in Air Transportation, the Operations
Research Center, and the Center for
Innovation in Product Development.
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Undergraduate Study

BACHELOR OF SCIENCE IN
AEROSPACE ENGINEERING/COURSE
XVI-1 OR AEROSPACE ENGINEERING
WITH INFORMATION TECHNOLOGY/
COURSE XVI-2

Undergraduate study in the department
leads to either the Bachelor of Science in
Aerospace Engineering (Course XVI-1) or the
Bachelor of Science in Aerospace Engineer-
ing with Information Technology (Course XVI-
2) at the end of four years. The curriculum
provides flexibility to meet the needs of
professionals in aerospace activities ranging
from fundamental research to responsible
engineering direction of large enterprises.

The required undergraduate curriculum
provides a core around which the student
can build to become a practicing engineer
upon receipt of either undergraduate degree.
to continue on to graduate studies in any of
the specialties, or to continue in other fields
as well. The curriculum includes the General
Institute Requirements described in Chapter
Ill and the departmental program.

The departmental program includes a fall
spring-fall sequence of subjects called
Unified Engineering, Thermal Energy, and
Principles of Automatic Control; a computa-
tional subject available to freshmen;
professional area subjects; an experimental
projects laboratory and a capstone vehicle
design subject.

,"e department has initiated a major effort
dmlled at making the conception-design-
implementation-operation (CDIO) of aero-
space and related complex high perfor-
mnance systems and products the engineer-

i context of its education. The skills and
ributes emphasized in the educational

ogram go beyond the formal classroom
i inculum and include: modeling, design.

ability for self education, computer
racy, communication and teamwork skills,

e'nical context, and underlying all of these,
c'rOreciation for and understanding of
'n7erfaces and connectivity between various
'I sciplines. Opportunities for formal and
.Iaictical (hands-on) training in these areas
a integrated into the departmental subjects
krough examples set by the faculty, subject

ntent, and the ability for substantive
-gagement in the CDIO process in the
>lartment's new Learning Laboratory for

mplex Systems.

fied Engineering is offered in sets of two
-unit subjects in two successive semes-

Bachelor of Science in Aerospace Engineering/Course XVI-1
Bachelor of Science in Aerospace Engineering with Information Technology/Course XVI-2

The program for freshmen entering in the summer of 2001 or later includes a Communicalon Requirement of 4
subjects: 2 Humanities, Arts, and Social Sciences (HASS) subjects designated as Communication Intensive
(C-H) and 2 Communication Intensive subiects in the maior. to be snecified in the 2002-2003 Bulletin.

SubjectsGeneral Institute Requirements (GIRs)

Science Requirement

Humanities, Arts, and Social Sciences Requirement

6

8

Restricted Electives in Science and Technology (REST) Requirement [can be satisfied from among 6.041, 18.03
or 18.034, and 16.01 in the Departmental Program] 2

Laboratory Requirement [can be satisfied by 16.622 in the Departmental Program} 1

Total GIR Subjects Required for S.B. Degree 17

PLUS
Departmental Program Units

Subject names below are followed by credit units, and by prerequisites if any (corequisites in italics)

Departmental Core (Required for students in both degree programs)
16.010 Unified Engineering 1. 12, REST: 6.02, 18.03': 3.091'
16.020 Unified Engineering 11, 12; 8.02, 18.03*: 3.091'
16.030 Unified Engineering 111, 12; 16.010, 16.020
16.040 Unified Engineering IV, 12; 16.010, 16.020
16.050 Thermal Energy, 12: 16.030, 16,040
16.060 Principles of Automatic Control, 12: 16.030, 16.040
16.070 Introduction to Computers and Programming. 12
6.041 Probabilistic Systems Analysis, 12, REST: 18.02
18.03 Differential Equations, 12, REST; 18.02* or 18.014

or
18.034 Differential Equations, 12, REST; 18.02* or 18.014

108

Professional Area Subjects at least 48
All students rnust take at least 48 units from among the subjects designated by the department as Professional
Area Subjects. The program must include subjects frort at least three professional areas. Students in Course
XVI-1 must take at least 24 units from the Professional Area Subjects in Aerospace Engineering. Students in
Course XVI-2 must take at least 36 units from among the Professional Area Subjects in Aerospace Information
Techoioloqy.
Aerospace Engineering, XVI-1 Aerospace Information Technology, XVI-2
Flid Mechanics Estimation and Control
16.100 Aerodynamics. 12; 16.030-16.040* 16.30 Estimation and Control of Aerospace
Mateials and Structures Systems, 12 16.060*
16.20 Structural Mechanics, 12: 16.030-16.040 Computer Systems
16.21 Techniques for Structural Analysis and 6.111 Introductory Digital Systems Lab, 12: 16.040*

Design, 12: 16.030-16.040 16.35 Software Engineering. 12; 16.070
Propulsion Communications Systens
16.50 Introduction to Propulsion Systems, 12; 16.050 16.36 Communication Systems Engineering, 12;
Dynirscs 16.040 or 6003: 6.041
16.61 Aerospace Dynamics, 12:16.040* Humo'ns and Automation
Computational Tools 16.400 Human Factors Engineering, 12; 16.060'
16.901 Computational Methods in Aerospace 16.410 Principles of Automated Reasoning and

Engineering, 12; 16.030-16.040, 16.070 Decision Making, 12; 16.070, 6.041
Laboratory Subjects 18
The following two subjects:
16.621 Experimental Projects 1, 6 6.041, 16.050, 16,060
16.622 Experimental Projects I1 12, LAB 16.621

Capstone Subject
One of the following two subjects:
16.82 Flight Vehicle Engineering, 12
16.83 Space Systems Engineering, 12

12

Departmental Program units that also satisfy the GIRs (36)

Unrestricted Electives 48

Total Units Beyond the GIRs Required for S.B. Degree 198
No subject can be counted uoth as part of the 1 7-sublect GIRs and as part of the 198 units required beyond the
GIRs. Every subject in the student's Departmental Program will count toward one or the other, but not both.

*Alternate prerequisites and corequisites are listed in the subject description.

Note: Class of 2001 or earlier-consult the department's Academic Programs Office.
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ters. These subjects are taught cooperatively
by a number of faculty members. Their
purpose is to introduce new students to the
disciplines and methodologies of aerospace
engineering at a basic level, with a balanced
exposure to analysis, empirical methods,
and design. The areas covered include
statics, materials and structures; dynamics;
introduction to thermodynamics and
propulsion; fluid mechanics; and signals,
systems, and circuits. Several laboratory
experiments are performed and a number of
systems problems tying the disciplines
together are included.

Unified Engineering is usually taken in the
sophomore year and Thermal Energy and
Principles of Automatic Control in the first
semester of the junior year. Together with
the advanced physics and math require-
ments, they fulfill the prerequisites for the
professional area subjects.

The professional area subjects treat more
completely and in greater depth the material
to which the student is introduced in Unified
Engineering, Thermal Energy, and Principles
of Automatic Control. In both degree
programs, students take four subjects (48
units) from among the professional area
subjects, with subjects in at least three
areas. In Course XVI-1, students must take
at least two subjects designated as Aero-
space Engineering. In Course XVI-2, the
student must take at least three subjects
from among the Aerospace Information
Technology list.

The subjects listed as Aerospace Engineer-
ing represent the more traditional aerospace
disciplines encompassing the design and
construction of airframes and engines. This
includes fluid mechanics, aerodynamics,
heat and mass transfer, computational
mechanics, flight vehicle aerodynamics, solid
mechanics, structural design and analysis,
the study of engineering materials, structural
dynamics, and propulsion and energy
conversion from both fluid/thermal (gas
turbines and rockets) and electrical devices.

The subjects listed as Aerospace Information
Technology are in the broad disciplinary area
of information, which plays an ever increas-
ing role in modern aircraft and spacecraft.
This includes feedback, control, estimation,
control of flight vehicles, software engineer-
ing, human factors engineering, aerospace
communications and digital systems, the
way in which humans interact with the
vehicle, through manual control and
supervisory control of telerobotic processes

(e.g., modern cockpit systems and human
centered automation) and how planning and
real time decisions are made by machines.

Subjects in aerospace information technol-
ogy are taught in both the Departments of
Aeronautics and Astronautics and Electrical
Engineering and Computer Science.

The capstone subjects serve to integrate the
various disciplines through experimental
work and project efforts. As part of the
department's Experimental Projects
Laboratory (16.621,16.622), each student
has the opportunity to conceive, organize,
and execute an original experimental project
under the supervision of a faculty member.
Oral and written reporting of the results are
required. The written project reports are
critically reviewed for writing style and
exposition by faculty from the School of
Humanities and Social Science and serve as
one option for satisfying Phase II of the
Writing Requirement (see Chapter III for
details). The vehicle design subjects (16.82,
16.83) require student teams to apply their
undergraduate knowledge to the design of
an aircraft or spacecraft. Either of the two
subjects is generally taken in the senior year.

To take full advantage of the General
Institute Requirements and required
electives, the department recommends the
following: 3.091 for the chemistry require-
ment; the ecology option of the biology
requirement; subjects in economics (14.01
and 16.800J/14.25J) and writing (21W.780)
as part of the HASS Requirement; and
elective subjects in Introduction to Aero-
space Engineering (16.00), mathematics (for
example, 18.06, 18.075, or 18.085), and
additional professional area subjects in the
department. In addition, the department
offers a six-unit subject (16.900) during the
Independent Activities Period on Athena
applications software.

COOPERATIVE PROGRAM/
COURSE XVI-B

The cooperative program in aeronautics and
astronautics provides undergraduates the
opportunity to participate in professional
activities in an aerospace organization for
roughly seven months before the final
semester of their senior year. While working in
the company, students in this program are
regular employees and are paid at prevailing
rates.

Interested students should contact the
professor in charge for details; also, student-
should arrange a schedule with their faculty
advisor that permits an absence from MIT
during either the spring term of the third yea:
or fall term of their fourth year.

The requirements for participation in the
cooperative program are the same as those
for Courses XVI-1 and XVI-2 plus registratior
for 16.66 Industrial Practice during the plant
work period, in place of eight units of
elective.

ENGINEERING INTERNSHIP
PROGRAM/COURSE XVI-C

The Department of Aeronautics and
Astronautics participates in the Engineering
Internship Program (EIP) administered by the
School of Engineering. It is intended as a
five-year joint S.B.-S.M. program that
features periods of work at a participating
company, alternating with periods of study a'
MIT. See additional detailed discussion of
this program in the introduction to the
School of Engineering.

Interested students apply for participation in
EIP during the spring term of their sopho-
more year. Once a selection is made and
accepted, both the student and the
company agree to continue that association
until completion of the program.

The student earns six units of credit for eac
of the two undergraduate work periods by
registering for 16.67. The student also earns
12 units of graduate (G-level) credit through
registration for 16.97 during the work perioc
as a first-semester graduate student. The
following Spring term, the student is usually
required to be at MIT to complete the
subject requirements and the thesis report.
The Bachelor of Science and Master of
Science degrees are then awarded simulta-
neously.

The subject requirements for the Engineerinc
Internship Program are the same as for
Courses XVI-1 and XVI-2 with 16.67 (taken
twice) used as 12 units of elective. For
further information, please see the Depart-
ment EIP Coordinator.
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Graduate Study

DOUBLE DEGREE PROGRAM

Students may pursue two S.B. degrees
under the Double Degree Program outlined
in Chapter Ill. In particular, some students
may wish to combine a professional
education in aeronautics and astronautics
with a liberal education that links the
development and practice of science and
engineering to their social, economic,
historical, and cultural contexts. For them,
the Department of Aeronautics and Astro-
nautics and the Program in Science'
Technology, and Society offer a double
degree program that combines majors in
both fields. For a detailed description of that
integrated degree program, refer to the
description of the Program in Science,
Technology, and Society later in this chapter.

UNDERGRADUATE OPPORTUNITIES

J following programs exist to broaden the
opportunities available to undergraduate
students.

Undergraduate Research
Opportunities Program
To take full advantage of the unique research
environment of MIT, undergraduates are
encouraged to become involved in the
research activities of the department through
t1w Undergraduate Research Opportunities

ogram (UROP). Many of the faculty actively
seek undergraduates to become a part of
their research teams. Specific areas of
research opportunity are outlined in the
ection Research Laboratories and Activities

oelow.

Year Abroad Program
department offers its undergraduate

ltudents an optional Year Abroad Program
C partnership with several foreign schools of
aeronautics and astronautics. Current
Partner schools are: Imperial College
London), Ecole Nationale Superieure de
L Aeronautique et de L'Espace (ENSAE,
Toulouse, France), Escuela Tecnica Superior
no Ingenieros Aeronauticos (ETSIA, Madrid,
Snain), Royal Technical Institute of Sweden

H, Stockholm), University of Stuttgart
Qermany), and the Swiss Federal Institute of
Technology (ETH, Zurich). Students
participate in the academic cycle of the host
nstitution and take courses in the local
language. Students plan their course of
study in advance; this includes securing
credit commitments in exchange for
satisfactory performance abroad. A grade
average of B or better is normally required of

participating MIT students. For more
information, contact Professor Manuel
Martinez-Sanchez, Room 37-341,
(617) 253-5613.

Massachusetts Space Grant
Consortium
MIT leads the NASA-supported Massachu-
setts Space Grant Consortium, collaborating
with Harvard University, Wellesley College,
Tufts University, the Charles Stark Draper
Laboratory, Boston University, University of
Massachusetts, Worcester Polytechnic
Institute, the Marine Biological Laboratory,
Five College Astronomy Department, the
Boston Museum of Science, Northeastern
University/Center for Advanced Microgravity,
Materials Processing (CAMMP), the Christa
McAuliffe Center/Framingham College, and
many aerospace companies and laboratories
throughout the US. The program has the
principal objective of stimulating and
supporting student interest, especially that of
women and underrepresented minorities, in
space engineering and science at all
educational levels, primary through graduate.
The program offers a number of activities to
this end, including sponsorship of under-
graduate research projects, a spring
undergraduate seminar on Modern Space
Science and Engineering, an annual public
lecture by a distinguished member of the
aerospace community, summer workshops
for precollege teachers, and fellowships for
first-year graduate study at MIT. An impor-
tant function of the program is coordinating
placement of students in summer positions
in industry, and nomination to the NASA
summer academies. For more information,
contact the Director, Massachusetts Space
Grant Consortium, Room 33-208, Cam-
bridge, MA 02139-4307, telephone
(617) 258-5546, email masgc@mit.edu.

INQUIRIES

For additional information concerning
academic and research programs in the
department, suggested four-year under-
graduate programs, and interdisciplinary
programs, please contact the Department of
Aeronautics and Astronautics Academic
Programs Office, Professor Manuel Martinez-
Sanchez, Room 33-208, MIT, Cambridge,
MA 02139-4307, telephone (617) 253-2260,
email aa-ug-office@mit.edu.

Graduate study in the Department of
Aeronautics and Astronautics includes
graduate-level subjects in Course XVI and
other Courses at MIT, and research work
culminating in a thesis. Degrees are awarded
at the master's, engineer's, and doctoral
levels. The range of subject matter is
described in the section Divisions of
Instruction; subjects are listed in Chapter VIII.
The section Research Laboratories and
Activities provides an overview of research
interests. More detailed information may be
obtained from the Department Academic
Programs Office or from individual faculty
members.

REQUIREMENTS

In addition to the general requirements for
admission to the Graduate School, appli-
cants to the Department of Aeronautics and
Astronautics should have a strong under-
graduate background in the fundamentals of
aerospace engineering and mathematics as
described in the section Undergraduate
Study. In some cases, unfulfilled entrance
requirements may also be satisfied during
the first year of admission to the graduate
program.

International students whose language of
instruction has not been English in their
primary and secondary schooling must pass
the Test of English as a Foreign Language
(TOEFL) with a minimum score of 600 to be
considered for admission to this department.
TOEFL waivers are not accepted. No other
exam fulfills this requirement.

All applicants to the graduate program in
Aeronautics and Astronautics must submit
the Graduate Review Examination (GRE) test
results.

New graduate students are normally
admitted as candidates for the degree of
Master of Science or the Master of Engineer-
ing. Since requirements for candidates for
the Engineer in Aeronautics and Astronautics
are more rigorous, admission is ordinarily
considered only after the candidate has
spent some time in residence at MIT.

Admission to the doctoral program is offered
to students who have been accepted for
graduate study and have passed the
Doctoral Qualifying Examination. The
qualifying examination seeks to measure the
candidate's aptitude for engineering
research and understanding of the funda-
mental principles underlying aerospace
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engineering. This examination is offered once
each year, usually during the January
Independent Activities Period. Students who
wish to be considered for the doctoral
program must take the qualifying examina-
tion before the fourth semester following
initial registration in the graduate program.

The Department of Aeronautics and
Astronautics requires that all entering
graduate students demonstrate satisfactory
English writing ability by taking the Writing
Diagnostic Examination offered by the
Program in Writing and Humanistic Studies.
The examination is usually administered
during the week after the initial date of
registration in graduate school, and all
entering candidates must take the examina-
tion at that time. Students with deficient skills
must complete remedial training specifically
designed to fulfill their individual needs. The
remedial training prescribed by the Writing
Program must be completed by the end of
the first Independent Activities Period
following initial registration in the graduate
program.

All incoming graduate students whose native
language is not English are required to take
the Department of Humanities English
Evaluation Test (EET) offered at the start of
each regular semester. This test is a
proficiency examination designed to indicate
areas where deficiencies may still exist and
recommend specific language subjects
available at MIT.

All graduate programs in the department
require one or two terms of graduate-level
mathematics subjects. Students in the M.
Eng. program must take 18.086. For all
other programs, the requirement is satisfied
by taking two 12-unit graduate-level subjects
from a list approved by the department
graduate committee. For students with a
strong mathematical background, the
requirement may also be satisfied by taking
one subject from a list of advanced math
subjects approved by the graduate commit-
tee. The specific choice of math subjects is
arranged individually by each student in
consultation with their faculty advisor.

Additional information concerning the
requirements for all of the graduate degree
programs in the department, including lists
of recommended subjects, may be obtained
from the department's Academic Programs
Office.

MASTER OF ENGINEERING IN
AERONAUTICS AND ASTRONAUTICS

Students pursuing a master's program in the
department have two options for structuring
their studies. The Master of Science (S.M.)
program typically focuses on a single
discipline, providing considerable depth as
well as an emphasis on research. The
complementary Master of Engineering
(M.Eng.) program is for individuals planning
engineering careers in aerospace product
design and development.

This practice-oriented, professional degree
program relies on many aerospace industry
companies for speakers, study materials,
and project reviews related to student
projects.

Specific departmental requirements include
an acceptable thesis of 12 units and 90 units
in graduate subjects. An applied mathemat-
ics subject, a systems subject, an extended
product design subject, and a team-oriented
project and thesis that addresses an
aerospace product provide breadth. Depth is
provided by the student's selection of four
additional subjects that form a coherent
program of study which may be discipline-
specific. Of the 90 units, 42 units must be in
H-level subjects. To be credited towards the
degree, graduate subjects that are not H-
level must carry a grade of B or better. At
present, thesis projects fall within two
categories, both of which are aligned with
the department's new thrust called CDIO
(Conceive-Design-Implement-Operate).
Projects involving conception and design are
consistent with the M.Eng. 12-unit thesis.
Larger-scale projects involving conception,
design, fabrication, and validation testing
typically require a greater effort. To provide a
degree of flexibility, students selecting full-
range CDIO projects can petition to com-
plete a 24-unit thesis, with a consequent
selection of three, instead of four, additional
graduate subjects.

Many M.Eng. students complete this
program in a single intensive academic year.
Three-semester and two-year programs are
also possible. Admissions requirements for
the M.Eng. and S.M. degree programs are
identical. Applicants should complete an
accredited undergraduate aerospace
engineering program, but well-qualified
students with non-aerospace backgrounds
may also apply.

MIT financial support via departmental
fellowships, research assistantships,
teaching fellowships or assistantships, or
Draper Laboratory Fellowships can be
compatible with the M.Eng. program, but
students securing one of these support
means pursue an extended M.Eng. program
with duration comparable to the S.M.
degree. Also, a number of "sponsored
product design and development" tuition
scholarships are available for M.Eng.
candidates. Contact MIT's Office of Financial
Services for loan information.

MASTER OF SCIENCE IN
AERONAUTICS AND ASTRONAUTICS

The S.M. degree is intended for students
who prefer a more deeply focused study of a
disciplinary area than that afforded by the
M.Eng. program. Applicants who intend to
go on to doctoral study would normally
select the Master of Science program. Many
students in this degree program receive
financial support from MIT in the form of
fellowships, research assistantships, and
teaching fellowships or assistantships. This
program can be completed in one calendar
year by a well-prepared, self-supported
student. Students with graduate assistant-
ships normally require up to two years.

The general requirements for the Master of
Science degree are cited in Chapter IV. The
specific departmental requirements include
at least 66 subject units, typically in graduate
subjects relevant to the candidate's area of
technical interest. Of the 66 units, 42 units
must be in H-level subjects, of which at least
21 units must be in departmental subjects.
To be credited toward the degree, graduate
subjects that are not H-level must carry a
grade of B or better. In addition, a 24-unit
thesis is required beyond the 66 units of
coursework. Full-time students normally
must be in residence one full academic year.
Special students admitted to the S.M.
program in this department must enroll in
and satisfactorily complete at least two
graduate H-level subjects while in residence
(i.e., after being admitted as a degree
candidate) regardless of the number of
subjects which have been completed before
admission to the program. Students holding
research assistantships require a longer
period of residence.
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MASTER OF SCIENCE IN
TECHNOLOGY AND POLICY

Students interested in applying their
aeronautical engineering background to
problems of policy and socioeconomic
assessment of technology may apply for the
interdepartmental Master of Science
Program in Technology and Policy. This
program combines subjects in advanced
technology with subjects in economics,
systems analysis, political science, and law
and engages the student in significant
project work integrating technology and
policy. The Technology and Policy Program
within the Engineering Systems Division is
described in detail in Chapter VII.

MASTER OF SCIENCE IN
ENGINEERING AND MANAGEMENT

The System Design and Management (SDM)
Program is a partnership among industry,
government, and the university for educating
technically grounded leaders of 21st century
enterprises. It is MIT's first degree program
to be offered with a distance learning option
in addition to a full-time in-residence option.
Please refer to the description of the SDM
program in Chapter VI and to the Engineer-
ng Systems Division in Chapter VII.

LEADERS FOR MANUFACTURING
PROGRAM

A two year program of study in the area of
manufacturing leading to master's degrees
in aeronautics and astronautics and in
management is available as described in the
section on the Sloan School of Management
n Chapter VII. The program incorporates
:oursework in engineering and management
with thesis research conducted at an
industry site. See also the description of the
Engineering Systems Division in Chapter VII.

MASTER OF SCIENCE IN THE
MANAGEMENT OF TECHNOLOGY

Individuals with at least five years of technical
work experience who wish to apply their
background in aeronautics and astronautics
engineering to issues in technical manage-
ment may explore the Management of
Technology Program. Jointly developed and
offered by MIT's School of Engineering and
the Sloan School of Management, this
executive education program entails a
rigorous 12-month curriculum, focusing on

management principles and the linkages
between technology and strategy in today's
global environment.

ENGINEER IN AERONAUTICS AND
ASTRONAUTICS

The program leading to the degree of
Engineer in Aeronautics and Astronautics is
offered for students interested in a greater
breadth of graduate subjects than is
normally associated with a master's or
doctoral program, and less emphasis on
research than required of doctoral candi-
dates. The minimum study program of 162
subject units must include graduate subjects
from each of the divisions of instruction, and
the thesis work must have a strong engi.
neering, as distinct from a scientific,
orientation. Two years beyond the Bachelor
of Science degree normally are the minimum
for completion of this degree by a full-time
student.

DOCTOR OF PHILOSOPHY AND
DOCTOR OF SCIENCE

The general requirements for this degree are
given in Chapter IV. To be considered for the
doctoral program in the department, a
candidate must pass the Doctoral Qualifying
Examination. Other requirements for
admission to the program and for the
program itself are outlined in a booklet
entitled The Doctoral Program. Students
planning on a doctoral program should get a
copy of this booklet from the Academic
Programs Office as soon as they enter the
department. Briefly after selecting an area for
study and research, the doctoral candidate
in consultation with the thesis supervisor
forms a doctoral thesis committee, which
assists in the formulation of the individual's
research and study programs and monitors
the student's progress. The subjects
selected to fulfill the major and minor
program requirements must be approved by
this committee. Mastery of the major area is
tested by a written and an oral General
Examination administered by the doctoral
thesis committee after completion of the
major area subjects.

Demonstrated competence for original
research at the forefront of aerospace
engineering is the final and major criterion for
granting the doctoral degree. The
candidate's thesis serves in part to demon-
strate such competence, and on completion
is defended orally in a presentation to the
faculty of the department, which may then
recommend the award of the degree.

INTERDISCIPLINARY PROGRAMS

The department participates in several
interdisciplinary fields at the graduate level,
which are of special importance for aeronau-
tics and astronautics in both research and
the curriculum.

Biomedical Engineering
This program is available to students
interested in biomedical instrumentation and
physiological control systems where the
disciplines involved in aeronautics and
astronautics are applied to biology and
medicine. Graduate study combining
aerospace engineering with biomedical
engineering may be pursued by departmen-
tal students in conjunction with the Harvard-
MIT Division of Health Sciences and
Technology S.M.-Ph.D. Program in Medical
Engineering and Medical Physics, or the
Ph.D. and M.Eng. programs in Bioengineer-
ing and Environmental Health (BEH). At the
master's degree level, students in the
department may specialize in biomedical
engineering research, emphasizing space life
sciences and life support, instrumentation
and control, or in human factors engineering
and in instrumentation and statistics. For
further descriptions of these programs,
please see Biomedical Engineering in
Chapter VI. Most biomedical engineering
research in the Department of Aeronautics
and Astronautics is conducted in the Man-
Vehicle Laboratory.

Flight Transportation
For students interested in a career in flight
transportation, a program is available that
incorporates a broader graduate education
in disciplines such as economics, manage-
ment, law, and operations research than is
normally pursued by candidates for degrees
in engineering. Graduate research empha-
sizes one of the four areas of flight transpor-
tation: Airport Planning and Design; Air
Traffic Control; Air Transportation Systems
Analysis; and Airline Economics and
Management, with subjects selected
appropriately from those available in the
Departments of Aeronautics and Astronau-
tics, Civil and Environmental Engineering,
Economics, and the Center for Transporta-
tion Studies. A special interdepartmental
program may be established for the doctoral
student (or participation in the Operations
Research Center Program or the Center for
Transportation Studies Program may be
considered-see Chapter VI).
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FELLOWSHIPS, RESEARCH AND
TEACHING ASSISTANTSHIPS

Financial assistance for graduate study may
be in the form of fellowships or research
teaching assistantships. The department
attempts to place a student in a laboratory in
which the research activity is closely related
to the student's interests. Both fellowship
students and research assistants work with
a faculty supervisor on a specific research
assignment of interest, which generally leads
to a thesis. Teaching assistants are ap-
pointed to work on specific subjects of
instruction.

A special relationship exists between the
department and the Charles Stark Draper
Laboratory. This relationship affords
fellowship opportunities for S.M. and Ph.D.
candidates who perform their research as an
integral part of ongoing projects at the
Draper Laboratory. Faculty from the
department maintain close working relation-
ships with researchers at Draper, and thesis
research at Draper performed by Draper
Fellows can be structured to fulfill MIT
residency requirements. Further information
on the Draper Laboratory can be found in
Chapter VI.

INQUIRIES

For additional information concerning
academic and research programs in the
department, admissions, interdisciplinary
programs, financial aid and assistantships,
please contact the Department of Aeronau-
tics and Astronautics Academic Programs
Office, Room 33-208, MIT, Cambridge, MA
02139-4307, telephone (617) 253-2260, email
aa-grad office@mit.edu.

RESEARCH LABORATORIES AND
ACTIVITIES

Course XVI's faculty, staff and students are
engaged in a wide variety of research
projects. Graduate students participate in all
the research projects. Projects are also open
to undergraduates through the Undergradu-
ate Research Opportunities Program
(UROP). Some projects are carried out in an
unstructured environment by individual
professors working with a few students.
Most projects are found within 12 depart-
mental laboratories and centers listed below.
Faculty also undertake research in the
Draper Laboratory, Lincoln Laboratory,
Operations Research Center, Research

Laboratory of Electronics, and the Program
in Science, Technology, and Society, as well
as in interdepartmental laboratories and
centers listed in the introduction to the
School of Engineering. Refer to Chapter VI
for more detailed descriptions.

Active Materials and Structures
Laboratory
The Active Materials and Structures
Laboratory (AMSL) focuses on the develop-
ment of innovative technologies for active
control of electromechanical systems.
Research covers a broad range of disciplines
within materials science, structural mechan-
ics and dynamics, and control, centered
around the technology and applications of
solid state actuation systems. Major
research thrusts are: development of new
compositions and synthesis techniques for
active materials suitable for control and
sensing functions; development and
characterization of new actuation concepts
such as solid state motors and active fiber
composite material systems; development of
microelectromechanical systems (MEMS) for
energy harvesting and mechanical actuation;
and the development of distributed architec-
tures for control of rotocraft vibration, interior
noise in aircraft, and underwater noise
radiation.

Center for Sports Innovation
The Center for Sports Innovation (CSI)
focuses on the development of new
technology and products to enhance all
aspects of the sporting experience. Students
focus on product development and research
on a wide variety of projects. Students,
faculty, and staff are involved in conceptual-
izing and designing sports equipment used
in the upcoming seasons. Longer-term
projects focus on the engineering and
science developments required for future
generations of sports products. The
spectator is not forgotten, as the Center is
actively involved in the development of
products and technologies that will enhance
viewing of sports at sports facilities and in
the home.

Fluid Dynamics Research Laboratory
The laboratory conducts research in
mechanics and physics of fluids and
advanced aerodynamics. A broad range of
theoretical and computational activities are
carried out which focus on the computa-
tional multidisciplinary modeling and
aerodynamic design of aircraft and space-
craft, and high-performance computer
modeling.

Gas Turbine Laboratory
Work in the laboratory is focused on
advanced propulsion systems and
turbomachinery. Activities include computa-
tional, theoretical, and experimental study of
transonic turbomachines; stability of
compression systems; heat transfer in
turbine blading; engine noise reduction;
performance enhancement of propulsive
devices through embedded streamwise
vorticity for both reacting and non-reactin.g
flows; and vortical structure and unsteady
flows in turbomachines. The laboratory also
provides a focus for research directed at
quantifying and reducing the environmental
impact of aerospace systems. Major
research thrusts are pollutant emissions and
community noise, two areas of significant
concern for current and future aircraft. Two
other major research areas are work on
"smart engines," in which active control is
utilized to enhance the dynamic performance
of propulsion system components, and
"micro engines," i.e. gas turbine engines of
millimeter diameter with blading fabricated
using microfabrication techniques.

Information and Control Engineering
Experimental research is done on applied
topics related to aircraft and spacecraft
control, large space structures, active
stabilization of flow through compressors,
reduction of vibrations in helicopters,
detection of failures of control system
components and other subjects of interest in
aeronautics and astronautics. Theoretical
research is pursued in such areas as
estimation and system identification, failure
detection and isolation, control systems
which are robust to plant model uncertainties
and nonlinearities, autonomous systems,
and protocols for hybrid space, air and
terrestrial networks. Much of the work in
these areas is performed within the Labora-
tory for Information and Decision Systems.

International Center for Air
Transportation
The mission of ICAT is to contribute to
improving the safety and effectiveness of air
transportation worldwide by education and
the use of information technologies. Current
areas of research interest include: advanced
Air Traffic Control and Management (ATM,
ATC) systems; satellite based Communica-
tion, Navigation, and Surveillance (CNS)
systems in developing world regions;
advanced flight information systems;
management of air transportation enter-
prises; and operations (both flight operations
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and operations research). ICAT works
closely with the Aeronautical Systems
Laboratory, the Flight Transportation
Laboratory, and the Operations Research
Center.

Lean Aerospace Initiative
The Lean Aerospace Initiative (LAI) is a
research partnership among government,
industry, labor, and MIT. The consortium is
managed under the auspices of the Center
for Technology, Policy, and Industrial
Development (CTPID) in collaboration with
the Department of Aeronautics and Astro-
nautics. LAI undertakes research in the areas
of supplier relations, product development,
acquisition, manufacturing systems, people
and organizations, and space systems. LAI
research and findings are disseminated
through the Lean Enterprise Model (LEM),
and knowledge deployment product teams.
Much of the research to date has been
integrated into the Lean Enterprise Model, a
dynamic resource for organizing and sharing
lean research results among consortium
partners. The LEM contains data derived
from surveys, case studies, and other
research activities which enable LAI member
organizations to assess their own state of
leanness and to move from conceptual
principles to practical application. More
information can be found at
http://web.mit.edu/lean/.

Man Vehicle Laboratory
The laboratory's goal is to optimize human-
vehicle system safety and effectiveness by
improving our understanding of human
physiological and cognitive capabilities.
Research is interdisciplinary, utilizing
techniques from manual and supervisory
control, estimation, signal processing,
robotics, biomechanics, cognitive psychol-
ogy, artificial intelligence, sensory-motor
physiology, human factors, and biostatistics.
The laboratory has several ongoing space
flight experiments and projects sponsored by
the National Space Biomedical Institute.
Other research focuses on control of posture
and locomotion in partial gravity, spatial
orientation in both real and virtual environ-
ments, aircraft cockpit displays and controls,
and physiological and human factors
aspects of EVA and artificial gravity systems.

Space Systems Laboratory
The Space Systems Laboratory's (SSL)
mission is to develop the technology and
systems analysis associated with small
spacecraft, precision optical systems, and
International Space Station technology

research and development. The laboratory
encompasses expertise in structural
dynamics, control, thermal, space power,
propulsion, MEMS, software development,
and systems. Major activities include the
development of small spacecraft thruster
systems and the examination of issues
associated with the distribution of function
among satellites. In addition, technology is
being developed for spaceflight validation in
support of a new class of space-based
telescope which exploits the physics of
interferometry to achieve dramatic break-
throughs in angular resolution. The objective
of the laboratory is to explore innovative
concepts for the integration of future space
systems and to train a generation of
researchers and engineers conversant in this
field.

Software Engineering Research
Laboratory
The laboratory investigates topics related to
the design of complex systems that have
software components. Research areas
include model-based system and software
engineering, software and system safety,
software requirements specification and
analysis, human-computer interaction,
software assurance techniques, and
software evolution. Emphasis is on problems
related to systems containing software that
has real-time deadlines, is mission- and
safety-critical, is embedded within a larger
system composed of heterogeneous types
of components (mechanical, digital, and
human), and may interact with humans in a
sophisticated partnership to assure common
goals. The cross-disciplinary research in the
laboratory spans aeronautics and astronau-
tics, computer science, human factors and
cognitive engineering, system safety
engineering, and other disciplines using
computers for control such as mechanical
engineering.

Technology Laboratory for Advanced
Composites
The laboratory is dedicated to providing
leadership in the advancement of the
knowledge and capabilities of the compos-
ites and structures community through
education of students, original research, and
interaction with the community at large. The
research topics at TELAC span a wide
spectrum, from basic understanding of the
composite material to its behavior in specific
structural configurations, with the ultimate
objective of gaining a sufficient understand-
ing of the properties of a composite
laminate's basic building block, and how

these properties interact to determine
properties of laminates and structures made
of composite materials.

Wright Brothers Wind Tunnel
The largest on the MIT campus, this wind
tunnel has a 7x10-foot cross-section, and is
capable of steady flow speeds up to 200
mph. The facility is used for graduate and
undergraduate instruction and research, as
well as testing for outside companies. Active
research and educational programs include
aerodynamics of airplanes and space
vehicles and the simulation of wind loads on
architectural structures. Recently, the tunnel
has been involved in aerodynamic test
programs for Olympic athletes and sporting
equipment such as bicycles and skis.
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Faculty and Staff

Faculty and Teaching Staff

Robert Calvin Armstrong, Ph.D.
Chevron Professor of Chemical Engineering
Head of the Department

Karen Klincewicz Gleason, Ph.D.
Professor of Chemical Engineering
Executive Officer

Professors
Edmundo Daniel Blankschtein, Ph.D.
Professor of Chemical Engineering

Howard Brenner, Eng.Sc.D.
Willard Henry Dow Professor of Chemical
Engineering

Robert Arthur Brown, Ph.D.
Warren K. Lewis Professor of Chemical
Engineering
Provost

Robert Edward Cohen, Ph.D.
Raymond A. and Helen E. St. Laurent
Professor of Chemical Engineering
Graduate Officer

Clark Kenneth Colton, Ph.D.
Professor of Chemical Engineering

Charles Leland Cooney, Ph.D.
Professor of Chemical and Biochemical
Engineering
Associate Director, Biotechnology Process
Engineering Center

William Murray Deen, Ph.D.
Carbon P. Dubbs Professor of Chemical
Engineering

Trevor Alan Hatton, Ph.D.
Ralph Landau Professor of Chemical
Engineering Practice
Director, David H. Koch School of Chemical
Engineering Practice

Jack Benny Howard, Ph.D.
Hoyt C. Hottel Professor of Chemical
Engineering

Klavs Flemming Jensen, Ph.D.
Lammot du Pont Professor of Chemical
Engineering

Robert Samuel Langer, Sc.D.
Germeshausen Professor of Chemical and
Biomedical Engineering

Douglas Alan Lauffenburger, Ph.D.
Professor of Chemical Engineering
Co-Director, Division of Bioengineering and
Environmental Health
Director, Biotechnology Process Engineering
Center

Gregory John McRae, Ph.D.
Bayer Professor of Chemical Engineering

Herbert Harold Sawin, Ph.D.
Professor of Chemical and Electrical
Engineering

Kenneth Alan Smith, Sc.D.
Edwin R. Gilliland Professor of Chemical
Engineering

George Stephanopoulos, Ph.D.
Arthur Dehon Little Professor of Chemical
Engineering

Gregory Stephanopoulos, Ph.D.
Professor of Chemical Engineering

Jefferson William Tester, Ph.D.
Herman P. Meissner Professor of Chemical
Engineering
Director, Energy Laboratory

Daniel I. C. Wang, Ph.D.
Institute Professor
Professor of Chemical Engineering

Karl Dane Wittrup, Ph.D.
Joseph R. Mares Professor of Chemical
Engineering and Bioengineering

Jackie Yi-Ru Ying, Ph.D.
Professor of Chemical Engineering

Associate Professors
Paul Inigo Barton, Ph.D.
Associate Professor of Chemical Engineering

Linda Griffith, Ph.D.
Associate Professor of Chemical Engineering

Paula Therese Hammond, Ph.D.
Associate Professor of Chemical Engineering

Paul Edward Laibinis, Ph.D.
Associate Professor of Chemical Engineering

Gregory Charles Rutledge, Ph.D.
Associate Professor of Chemical Engineering

Preetinder Singh Virk, Sc.D.
Associate Professor of Chemical Engineering

Assistant Professors
Kenneth James Beers
Raymond A. and Helen St. Laurent Career
Development Assistant Professor of
Chemical Engineering

Patrick S. Doyle
Roddey Chair Assistant Professor of
Chemical Engineering

William H. Green, Ph.D.
Texaco-Mangelsdorf Career Development
Assistant Professor of Chemical Engineering

Bernhardt Levy Trout, Ph.D.
The Henry L. and Grace Doherty
Professorship
Assistant Professor of Chemical Engineering

Senior Lecturers
Barry Johnston, Ph.D.

Charles Michael Mohr, Sc.D.
Undergraduate Officer

John Chalmer Friedly, Jr., Ph.D.
Station Director, David H. Koch School of
Chemical Engineering Practice

Paul Bryan, Ph.D.
Station Director, Mt. Vernon School Station

Lecturers
Bonnie Burrell, B.A.
William Dalzell, Ph.D.

Technical Instructor
Anthony Joseph Modestino, M.S.

Visiting Lecturer
Isidore Rigoutsos, Ph.D.
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Research Staff

Research Associates
Aleksander Franz, M.A./M.S.
Jerry Clabaugh
Klearchos Papas, Ph.D.
Venkatram Shastri, Ph.D.
John E. Tolsma, Ph.D.

Research Engineers
Jean-Francois P. Hamel
Henning Richter, Ph.D.

Research Specialist
Han-Hua Kuo Hung, B.S.

Technical Assistants
Kathryne Wack
Helice Schramm

Sponsored Research Administrative
Staff
Connie Beal

Postdoctoral Associates
Guillermo Ameer, Ph.D.
Juan Carlos Aon, Ph.D.
Biancamaria Baroli, Ph.D.
Jarry Bieszczad, Ph.D.
Pamela Bryant, Ph.D.
Seyda Bucak, Ph.D.
Edward Gatzke, Ph.D.
Ryan Gill, Ph.D.
Frederic Gimenez, Ph.D.
Dejian Huang, Ph.D.
Rebecca Jackman, Ph.D.
Yong Lak Joo, Ph.D.
Gyoo Cheol Jung, Ph.D.
Brenda Kellogg, Ph.D.
Kenneth Lau, Ph.D.
llsoon Lee, Ph.D.
Yongwoo Lee, Ph.D.
Leslie Loo, PhD.
Oleg A. Mazyar, Ph.D.
Hlton G. Pryce Lewis, Ph.D.
Ravi Radhakrishnan, Ph.D.
S mathy Raman, Ph.D.
Louglas Schwer, Ph.D.
Stanislav Shvartsman, Ph.D.
Yadong Wang, Ph.D.
Quingguo Wu, Ph.D.
Jinsuo Xu, Ph.D.
Xuefeng, Zhang, Ph.D.

Postdoctoral Fellows
Daniel Anderson, Ph.D.
Joerg Lahann, Ph.D.
Shulamit Lavenberg, Ph.D.
Richard Michalitsch, Ph.D.
Laurent Piveteau, Ph.D.
David A. Putnam, Ph.D.
Alexandros Sotiriadis, Ph.D.
Sylvain Vauthey, Ph.D.
Horst vonRecum, Ph.D.

Research Affiliates
Moshe Alamaro, M.S
Gilda Barbarino, Ph.D.
Anuj Bellare, Ph.D.
Vasilis G. Gregoriou, Ph.D.
Jeffrey Hrkach, Ph.D.
Jose Jimenez, Ph.D.
Daniel Kohane, Ph.D.
Joseph Kost, Ph.D.
Michael Lipp, Ph.D.
Jerry Meldon, Ph.D.
Eric Matthew Morrel, Ph.D.
Orhun Kamil Muratoglu, Ph.D.
Luis Pereira, Ph.D.
Maria Ann Rupnick, M.D.
Barry Alan Solomon, Ph.D.
Charles A. Vacanti, M.D.
Joseph P. Vacanti, M.D.
David Yarmush, Ph.D.

Visiting Engineer
Yasuhiro Wada. Ph.D.

Visiting Scholar
Pisi Lu, Ph.D.

Visiting Scientists
Lev Bromberg, Ph.D.
Cyril Delattre, Ph.D.
Konstantinos Flytzanis, Ph.D.
Joanne Kelleher, Ph.D.
Guangsheng Luo, Ph.D.
Isaac 1. Reif, Ph.D.
Noah Lotan, Ph.D.

Administrative Staff

Robin C. Elices
Director, Administrative Services

Suzanne Easterly
Graduate Student Administrator

Robert Fadel
Fiscal Officer

Brett Groshong
Systems Programmer

Erminia Piccinunno
Personnel Administrator

Stephen Kings Wetzel, B.A.
Manager of Engineering Facilities

Professors Emeriti

Raymond Frederick Baddour, Sc.D.
Professor of Chemical Engineering,
Emeritus

Janos Miklos Beer, Sc.D.
Professor of Chemical and Fuel Engineering,
Emeritus
Senior Lecturer

Marcus Karel, Ph.D.
Professor of Chemical and Food
Engineering, Emeritus

John Ploeger Longwell, Sc.D.
Professor of Chemical Engineering,
Emeritus
Senior Lecturer

Edward Wilson Merrill, Sc.D.
Professor of Chemical Engineering,
Emeritus

Robert Clark Reid, Sc.D.
Professor of Chemical Engineering,
Emeritus

Adel Fares Sarofim, Sc.D.
Professor of Chemical Engineering, Emeritus

Charles Nelson Satterfield, Ph.D.
Professor of Chemical Engineering,
Emeritus

James Wei, Sc.D.
Professor of Chemical Engineering,
Emeritus
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Overview

Chemical engineering is a discipline with a
broad science and technology base in
chemistry, physics, biology, and mathemat-
ics. Creative application of chemical
engineering principles provides innovative
solutions to important industrial and societal
problems in areas such as development of
clean energy sources, advancement of
medical science and biotechnology,
manufacturing of pharmaceuticals, improved
environmental management, and creation
and production of new materials.

The Department of Chemical Engineuring at
MIT offers two undergraduate programs.
Course X leads to the Bachelor of Scienc1 in
Chemical Engineering through a curriciim
accredited by the Accreditation Boa i
Engineering and Technology and the
American Institute of Chemical Engin-.
Course X-C leads to the Bachelor of Scienc,-
without specification; this is not accredited
and requires fewer chemical engineering
subjects.

The department offers a broad selection of
graduate subjects and research topics
leading to advanced degrees in chemical
engineering. Focus areas include: biochemi-
cal engineering, biomedical engineering,
chemical catalysis, chemical process
development, environmental engineering,
fuels and energy, polymer chemistry, surface
and colloid chemistry, systems engineering,
and transport processes. Many undergradu
ates take advantage of the graduate-levl
subjects in their upperclass years. This
exposure is invaluable in preparing them 1

ai

work as chemical engineers or for gradl.
school in chemical engineering or in
professional disciplines such as medicin
law or business. Additional information it
found in the section on Graduate Study
below and on the department's website.

The School of Chemical Engineering Pracf ic-
(described below), leading to a five-year
bachelor's and master's degree, involve
one term of work under the direction of (in
Institute staff resident at practice school
sites. This program provides students with i
unique opportunity to develop the ability t
apply basic professional principles to thi
solution of practical industrial problems

Bachelor of Science in Chemical Engineering/Course X

The program for freshmen entering in the summer of 2001 or later includes a Communication Requirement of
subjects: 2 Humanities, Arts, and Social Sciences (HASS) subjects designated as Communication Intensive
(CI-H) and 2 Communication Intensive subjects in the major, to be specified in the 2002-2003 Bulletin.

General institute Requirements (GIRs) Subjectr

Science Requirement 6

Humanities, Arts, and Social Sciences Requirement 8

Restricted Electives in Science and Technology (REST)
Requirement [can be satisfied from among 5.12, 5.60, 10.301, and 18.03 or 18.034 in the
Departmental Program] 2

Laboratory Requirement [can be satisfied by 5.310 1

Total GIR Subjects Required for S.B. Degree 17

PLUS
Departmental Program Units

'iijoc I ,nme-s Laelow e followed by credit units, and by prerequisites if any (corequisites in italics)
Required Subjects 159

5.12 Organic Chemistry 1, 12, REST; 5.111' plus
5.13 Organic Chemistry 11, 12, 5.11 1, 5.12 10.301 Fluid Mechanics, 12, REST: 18,03, 10.001

or 10.302 Transport Processes, 12; 5.60, 10.301*
5.07 Biological Chemistry, 12, REST; 5.12 10.32 Separation Processes, 12; 10.213, 10.30

or 10.37 Chemical Kinetics and Reactor Design, 9;
7.05 General Biochemistry, 12, REST; 5.12, 7.0 1 5.60, 10.301
5.310 Laboratory Chenistry, 12, LAB: 5.12 10.490 Integrated Chemical Engineering 1, 12;
5.60 Thermodynamics and Kinetics, 12, REST; 10.32, 10.37

18.02, 5.1 11 10.491 Integrated Chemical Engineering 11, 12;
10.001 Introduction to Computer Methods', 6 10.490
10.213 Chemical Engineering Thermodynamics, 12, 18.03 Differential Equations, 12, REST; 18.02* c!

5.60, 10 001 18.014
plus or

Die of fthe following two sublects: 18.034 Differential Equations, 12, REST; 18.02* or
10.26 Cheical Engineering Projects Laboratory, 12; 18.014

5.310, 10.302
10.27 Chemical Engineering Processes Laboratory,

12; 10.32, 10.37

Restricted Electives 21-21
One subject in Chenical Engineering, except 1.UR, 1 0.URG, 10.ThiU, 10.11, 10.200, 10.792J,
10.801-10.816 and 10.90-10.999, plus one laboratory subject from the following list:

3.081 Materials Structure Laboratory, 15, LAB; 3.13*
5.32 Intermediate Chemical Experimentation, 15: 5.310% 5.13, 5.60
7.02 Introduction to Experimental Biology, 15, LAB; 7.012*
10.467 Polymer Science Laboratory, 12, LAB: 5.12, 5.310*
10.26 Chernical Engineering Projects Laboratory, 12; 10.302
10.27 Chemical Engineering Processes Laboratory, 12; 10.32, 10.37
10.ThU Undergraduate Thesis, 12

Departmental Program units that also satisfy the GIRs (36)

Unrestricted Electives 45-51

Total Units Beyond the GIRs Required for S.B. Degree 195
Nr uject can ae counteC CcIh CC prt of ihe 1 -subject GIRs and as part of the 195 units required beyond
Gl~e. Every subject in te stuCent's depaerrmlenial program will count toward one or the other, but not both.

Notes on Course X
Requirement can also be satisfied in the following ways: successful completion of IAP offering in Course 10;

1 .00: or passing a proficiency examination offered by the department.
2Either 10.26 or 10.27 must be taken as a Departmental Requirement and cannot also be used to satisfy this
Restricted Laboratory Requirement.

'Alternate prerequisites are listed in the subject description.

For an explanation of credit units, or hours, please refer to the Guide to Subject Listings in Chapter VIII of this
catalogue.
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Undergraduate Study

The undergraduate curriculum in chemical
engineering provides basic studies in
physics, biology, and mathematics, a
concentration in chemistry, and a strong
core of chemical engineering. The four-year
undergraduate programs provide students
with the fundamentals of the discipline and
allow some room for focus in subdisciplines.
Those who expect to go to graduate school
may elect subjects that strengthen their
preparation for advanced work.

In addition to science and engineering,
students take an integrated sequence of
subjects in the humanities and social
sciences. Specific course selection allows
students to meet individual areas of interest.
The curriculum provides a sound preparation
for jobs in industry or government, and for
graduate work in chemical engineering.

Chemical engineering provides excellent
oreparation for careers in medicine and
related fields of health science and technol-
ogy. The department's strong emphasis on
chemistry provides excellent preparation for
medical school.

Students interested in medical school work
with their faculty and premedical advisor to
create the best program. A minor in
Eiomedical Engineering is also available.

A departmental brochure describing the
four-year programs and providing advice in
choosing electives is available. Additional up-
to-date information is available on the
website. Undergraduates are encouraged to
take part in the research activities of the
department through the undergraduate
research opportunities program (UROP).

BACHELOR OF SCIENCE IN
CHEMICAL ENGINEERING/COURSE X

&Jdents who decide early to major in
chemical engineering are encouraged to take
Cubjects such as 5.11/5.111/5.112 Prin-
<pIes of Chemical Science, 5.12 Organic
Chemistry 1, and 10.001 Introduction to
Computer Methods in their freshman year.
Then 5.13, 5.60, 10.213, 18.03, and 10.301
may be taken in the sophomore year, and
the student is well-positioned for more in-
depth and specialized subjects in the third
and fourth years.

Some students may wish to defer choice of
a major field or exercise maximum freedom
luring the first two years. If the Restricted
Bectives in Science and Technology (REST)

Requirement subjects chosen in the second
year include 18.03 and two subjects in the
fields of fluid mechanics, thermodynamics,
chemistry, biology, or chemical engineering,
students can generally complete the
requirements for a degree in chemical
engineering in two more years. Students are
advised to discuss their proposed program
with a Course X faculty advisor as soon as
they become interested in a degree in
chemical engineering. Faculty advisors are
assigned to students as soon as they
declare their major and then work with the
students through graduation. Further
information may be obtained from Dr. C. M.
Mohr.

BACHELOR OF SCIENCE/COURSE X-C

The curriculum for students in Course X-C
involves basic subjects in chemistry and
chemical engineering, but instead of
continuing in depth in these areas, students
can add breadth by study in other fields
such as other engineering disciplines,
biology, biomedical engineering, economics,
or management. Course X-C is attractive to
students who wish to specialize in chemistry,
physics, biology, or management while
simultaneously gaining a broad exposure to
the engineering approach to solving
problems.

Students planning to follow this curriculum
should discuss their interests with their
faculty advisor in the department at the time
they decide to enter the Course X-C
program. Before the fall term of their senior
year, they should submit a statement of
goals and a program of subjects which
achieves their objectives.

Department requirements for Course X-C are
5.11/5.111/5.112, 5.60, 10.213, and
10.301, plus a coherent program of subjects
including at least 30 units in chemical
engineering. Students must also complete
180 units beyond the GIRs. Further details
may be obtained from the department
through Dr. C. M. Mohr.

FIVE-YEAR PROGRAMS AND JOINT
PROGRAMS

In addition to offering separate programs
leading to the Bachelor of Science and
Master of Science in Chemical Engineering,
the department offers a program leading to
the simultaneous award of both degrees at
the end of five years. A detailed description
of this program is available from the
Graduate Student Office. Students in the
five-year program normally enroll in the
School of Chemical Engineering Practice.

For chemical engineering students interested
in nuclear applications, the Department of
Chemical Engineering and the Department of
Nuclear Engineering offer a five-year
program leading to the joint Bachelor of
Science in Chemical Engineering and Master
of Science in Nuclear Engineering. Such
programs are approved on an individual
basis between the registration officers of the
two departments.

INQUIRIES

Additional information concerning under-
graduate academic and research programs
may be obtained by writing to Dr. C. M.
Mohr, Undergraduate Officer, Department of
Chemical Engineering, Room 66-305, MIT,
Cambridge, MA 02139-4307, telephone
(617) 253-2015, fax (617) 253-8273. For
information regarding admissions and
financial aid, contact the Admissions Office,
Room 3-108, telephone (617) 253-4791.
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Graduate Study

Graduate study in chemical engineering
provides the opportunity both to strengthen
the fundamentals of core subjects and to
focus on specific subdisciplines. The
department offers specialization in seven
areas. After completing core subject
requirements in reaction engineering,
thermodynamics and transport phenomena,
students select an advisor and area for
focus; these opportunities are described
below.

Biotechnology and Bioengineering.
The science of genetics, molecular, and cell
biology must be translated to technology by
chemical engineers to achieve industrial and
commercial reality. The Biotechnology
Process Engineering Center, supported by
the National Science Foundation, is working
to fulfill these goals. Many chemical engi-
neering faculty members participate in the
research programs in this center. Research
collaborations with the Biology and Chemis-
try Departments in the School of Science are
part of the center's goal for fostering cross-
disciplinary interactions. The major new
research direction in the center is therapeutic
gene biotechnology, focusing on combining
engineering with molecular, cell, and tissue
biology to solve bottleneck problems in
delivery of nucleic acid therapeutics. A
second ongoing area in therapeutic protein
biotechnology focuses on solving the next
generation of problems in recombinant
protein production and delivery.

Chemical engineers have an important role in
modern health care technology, which
increasingly emphasizes therapies, devices,
and materials based on advances in
molecular and cell biology. Applications
include delivery of therapeutics (not only
pharmaceuticals but cellular and genetic
elements), tissue engineeering (to repair or
reconstruct organ function), and extracorpo-
real treatments such as toxin removal and
cell separations, as well as a fundamental
understanding of cell and tissue physiology
in terms of reaction kinetics and transport
phenomena. Research is also underway in
bioprocess engineering for synthesis and
production of biological products. A new
research and education initiative in
bioinformatics brings fundamentals of
systems theory to problems of integrating
and interpreting large biological data sets in
the context of metabolic engineering,
genomics, and drug design. Chemical

engineering faculty are involved in the Center
for Biomedical Engineering, created to
enhance interdisciplinary research and
education at the intersection of engineering,
molecular and cell biology, and medicine.
Many research collaborations exist with the
Department of Biology, the Whitehead
Institute, and the Harvard and Boston
University Medical schools. A number of
chemical engineering faculty also serve on
the faculty of the newly-created Division of
Bioengineering and Environmental Health
whose mission is to develop educational
programs at the interface of engineering and
biology.

Chemical Engineering Systems and
Process Control. In an era of structural
changes in the chemical and biochemical
industries, the computer-aided engineer is
challenging conventional modes throughout
the whole spectrum of activities such as
product design, process conception and
design, process engineering, control and
operations, safety, and environmental
protection. Extensive research efforts are
currently under way in all of the above areas,
supported by state-of-the-art computer
facilities and software utilities.

Methodologies from computer science,
applied math, operations research, and
control and estimation theory are being
combined vigorously with various computer-
aided engineering activities, leading to new
prototypes for industrial analysis and design.

Characteristic examples of current research
projects which shape new prototypes for
process systems engineering include:
process simulation; design of batch
processes; design of molecules with desired
properties; process synthesis; operability,
control, and safety; development of biotech-
nological processes; intelligent databases
and graphic interfaces; synthesis of control
systems; and intelligent controllers.

Catalysis and Reaction Engineering.
Catalysis is by far the most important
process in the manufacturing of chemicals
and in the refining of fuels for transportation
and power. Catalysis is also the main
process in reducing impurities in fuels, and
thus solving environmental problems from
combustion products. Recent advances in
new catalytic materials are opening the
doors to better technologies. Modern
spectroscopic and computational techniques
are providing powerful probes into the nature
of catalytic action.

The heart of most chemical processes is th.-
chemical reactor, which determines the
overall process success. The overall
performance is determined by the interac-
tions of fluid mechanics, mixing, and
transport phenomena with chemical kinetic
Rational design and operation of both
catalysts and reactors are the objectives of
this research area.

Microfabrication techniques and scale-up by
replication have fueled spectacular advances
in the electronics industry, and they are now
creating new opportunities for reaction
engineering. Collaborations between the
Chemical Engineering and the Electrical
Engineering and Computer Science
departments have microfabricated chemicav
systems with feature sizes in the micron to
hundreds of micron range and reaction
components integrated with sensors and
actuators. Microfluidic systems involving
highly reactive, potentially hazardous, or
toxic compounds are a focus of this work.

Energy and Environment. Energy and
environmental problems provide increasinc
opportunities for contributions by chemica1
engineers. Research to reduce adverse
effects on the environment associated wit:
energy conversion and use continues to bt
major activity in the department. An
important area is concerned with fundarm.
tal physical and chemical processes relate
to emission sources and control and
environmental remediation. The second ar.
focuses on the development of process
design and operating procedures that can
incorporate multiple objectives, including
economic considerations, environmental
performance, safety, control, and product
quality. The third area explores methods f
developing chemistries and molecular
systems that preclude environmental
problems. Since energy utilization is at th
heart of many environmental issues,
extensive programs are underway in
experimental and theoretical studies of th
conversion of naturally occurring fuels su(
as natural gas, coal, oil shale, and biomac
to more useful alternatives, and combusti
fundamentals generic to the development
cleaner and more efficient fuel utilization.
Studies of soot and polycyclic aromatic
formation, methane hydrates, nitrogen ox
formation, oxidation of hazardous chemc
in supercritical water, alternative reaction
pathways in supercritical fluid solvents, ai
the management of carbon dioxide and
sulfur emissions are also an important pa
the program. A fourth area considers
Alterrative enerciv su pImes fMrm qeothet
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:nd renewable resources, focusing on a
wide range of topics from advanced drilling
methods to hydrochemical effects in
reservoirs.

Transport Processes and Thermody-
namics. Research in transport processes
and thermodynamics provides the founda-
tion for many new and evolving technologies
in areas ranging from biochemical produc-
t'on to microelectronics. Fundamental
studies underway are at the forefront of
j'entific disciplines such as thermodynam-
ics, continuum and statistical mechanics,
chemical physics, heat and mass transfer,
interfacial transport, fluid mechanics, and
applied mathematics. Many departmental
faculty have research interests which fall into
these areas, and their projects offer
stimulating fundamental studies motivated

byapplication. Present emphasis is on
analysis of transport in heterogeneous
systems (e.g., suspensions, emulsions,
porous and fractural media), on studies of
CL structure of fluid/fluid and melt/solid
nterfaces, diffusion, solvation and mixing in

senercritical fluids, and on research in
Newtonian and non-Newtonian fluid
mechanics. Theory and experiments are
iombined to provide a complete under-
standing of a research problem. The
experimental work uses the latest, state-of-
tsr--art equipment; theoretical approaches
nvolve both analytical and numerical

!thods. Much research specializes in the
a velopment of new numerical methods for
orge-scale physiochemical hydrodynamics.

Polymers. Polymers comprise a large
frejtion of the total production of the

emical industry. Their unique macromo-
ilar structure is rich and complex, and

-uires understanding of relationships
I veen their molecular architecture and

sical properties. As polymers continue to
ace existing materials in certain applica-

and open up interesting new areas of
Snology, greater understanding is

.uJired at various levels, ranging from the
ecular to the continuum. Chemical
iineers contribute to the polymer field in

-ierous areas of activity such as polymer
cessing, polymer rheology, structure-

; 7perty relationships, design of polymers
d polymer synthesis and characterization,
I interactions among these different

a-as. In addition to a program of graduate
ly in polymers within the department,
cPortunities exist to participate directly and
rectly in the activities of the interdepart-
tal Program in Polymer Science and

Technology.

Surface Science and Microelectronics.
The study of surface chemistry and surface
physics is central to the understanding of
many chemical engineering processes. In the
department, both fundamental and applied
research is conducted in many areas of gas-
solid and colloidal surface science.

The understanding of gas-solid kinetics is
crucial in the study of heterogeneous
catalysis and the fabrication of integrated
circuits. Using new and rapidly expanding
techniques of surface probes, MIT research-
ers are exploring the kinetics of catalytic
processes, plasma etching of integrated
circuits, and chemical vapor deposition of
thin films. Typical techniques used include x-
ray photoelectron spectroscopy, Auger
spectroscopy, modulated beam scattering,
mass spectrometry, laser-induced fluores-
cence, electron microscopy, and BET
measurements.

The surface science of colloidal and
biological systems is studied with application
to the separation of bioproducts, enzymatic
catalysis in organic solvents, interfacial
transport phenomena, and the thermody-
namics of surfactant aggregation and
solubilization. The following techniques are
available for use in research: analysis by
light, neutron, and X-ray scattering; interfa-
cial tensiometry; NMR; ESR; laser-induced
fluorescence; and osmometry.

Surface chemistry is applied to novel,
ultrafine materials of 1-10 nm. Such
nanostructured materials have an extremely
high surface-to-volume ratio, and their
surface structure is linked to unusual, size-
dependent properties that are promising for
advanced ceramic, catalytic, electronic, and
optical applications.

SCHOOL OF CHEMICAL ENGINEERING
PRACTICE

Since 1916, the David H. Koch School of
Chemical Engineering Practice has been a
major feature of the graduate education in
the department. In this unique program,
students receive intensive instruction to
broaden their education not only in the
technical aspects of the profession, but also
in communication skills and human relations,
which are frequently decisive factors in the
success of an engineering enterprise. The
practice school program stresses problem
solving in an engineering internship format,
where students undertake projects at

industrial sites under the direct supervision of
resident MIT faculty. Credit is granted for
participation in the practice school in lieu of
preparing a master's thesis.

The operation of the practice school is
similar to that of a small consulting company.
The resident staff work closely with the
technical personnel of the host companies in
identifying project assignments with
significant educational merit, and with
solutions that make important contributions
to the operation of the host plants.

At the practice school, students work on
three or four different projects. Groups and
designated group leaders change from one
project to another, giving every individual an
opportunity to be a group leader at least
once.

Students in the practice school program are
required to demonstrate proficiency in or
take one graduate subject in each of the
following areas: thermodynamics, heat and
mass transfer, applied process chemistry,
kinetics and reactor design, systems
engineering, and applied mathematics.

MASTER OF SCIENCE IN CHEMICAL
ENGINEERING

Programs for the Master of Science in
Chemical Engineering usually are arranged
as a continuation of undergraduate profes-
sional training, but at a greater level of depth
and maturity. The general requirements for a
master's program are given in Chapter IV. To
complete the requirements of at least 66
subject units, of which 42 units must be in
H-level subjects, together with an acceptable
thesis, generally takes four terms.

MASTER OF SCIENCE IN CHEMICAL
ENGINEERING PRACTICE

The unit requirements for the Master of
Science in Chemical Engineering Practice
(Course X-A) are the same as those for the
Master of Science in Chemical Engineering,
except that 36 units of practice school
experience replace the master's thesis.

In some cases, Bachelor of Science
graduates of this department can meet the
requirements for the Master of Science in
Chemical Engineering Practice (Course X-A)
in two terms. Beginning in September
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toowirigy yra(UutIOII, Stuuients compiete the
required coursework at the Institute. The
spring semester is spent at the Practice
School field station. Careful planning of the
senior year schedule is important.

For students who have graduated in
chemical engineering from other institutions,
the usual program of study for the Master of
Science in Chemical Engineering Practice
involves two terms at the Institute followed
by the field station work in the practice
school. Graduates in chemistry from other
institutions normally require an additional
term.

MASTER OF SCIENCE IN
TECHNOLOGY AND POLICY

Students interested in applying their
chemical engineering background to
problems of policy and socioeconomic
assessment of technology may apply for the
interdepartmental Master of Science
Program in Technology and Policy. This
program combines subjects in advanced
technology in the particular field of the
student's choosing with subjects in econom
ics, systems analysis, political science, and
law. The Technology and Policy Program
within the Engineering Systems Division is
described in detail in Chapter VII.

MASTER OF SCIENCE IN THE
MANAGEMENT OF TECHNOLOGY

Individuals who wish to apply their chemical
engineering background and at least five
years of technical work experience to issues
in technical management may explore the
Program in the Management of Technology.
Jointly offered by MIT's School of Engineer-
ing and the Sloan School of Management,
this program entails a rigorous 1 2-month
curriculum, focusing on management
principles for technical people in a technical
environment. The program is designed for
scientists and engineers on a career path
requiring increasing managerial responsibili-
ties for technical activities. Details of the
program and application procedures are
described in Chapter VI.

DOCTOR OF SCIENCE OR DOCTOR OF
PHILOSOPHY

Admission to the doctoral program is
granted only after the candidacy student has
passed a written and oral general examina-
tion. Given in January and May, the exami-
nation is usually taken at the end of the first
term in residence as a graduate student. It is
not necessary to complete a master's
program in order to obtain a doctorate.

The requirements for the doctoral degree
include a program of advanced study, a
minor program, and a thesis. The program of
advanced study and research is normally
carried out in one of the fields of chemical
engineering under the supervision of one or
more faculty members in the Department of
Chemical Engineering. A thesis committee of
selected faculty monitors the doctoral
program of each candidate.

DOCTOR OF PHILOSOPHY IN
CHEMICAL ENGINEERING PRACTICE

This degree program provides educational
experience that combines advanced work in
manufacturing, independent research, and
management. The program is built on the
outstanding research programs within the
department, the unique resources of the
David H. Koch School of Chemical Engineer-
ing Practice, and the world class resources
of the Sloan School of Management.
Students are prepared for a rapid launch into
positions of leadership in industry and
provided with a foundation for completion of
an M.B.A. degree.

The program consists of three major parts:
the first year is devoted to coursework and
the Practice School, the two middle years
are devoted to research, and the final year is
completed in the Sloan School of Manage-
ment. In addition, an integrative project
combines the research and management
portions of the program.

Students in the Ph.D. in Chemical Engineer-
ing Practice (Ph.D.C.E.P.) program must
pass the department's written and oral
examinations. The progress of their research
is monitored by a faculty committee, and the
final thesis document is defended in a public
forum. The normal completion time should
be four calendar years for the Ph.D.C.E.P.
program.

OTHER GRADUATE OPPORTUNITIES

The joint program with the Woods Hol.-
Oceanographic Institution is intended t:
students whose primary career objective is
oceanographic engineering. The program is
described in more detail under the section a:
the end of this chapter on MIT's Joint
Program in Oceanography and Applied
Ocean Science and Engineering with the
Woods Hole Oceanographic Institution.

FINANCIAL SUPPORT

The department has a wide variety of
financial support options for graduate
students, including teaching and research
assistantships, fellowships, and loans.
Information about financial assistance may
be obtained by writing to the Student Office
but consideration for awards cannot be
given before admissions decisions have
been made.

INQUIRIES

Additional information concerning graduate
programs, admissions, financial aid, and
assistantships, may be obtained by writing
the Student Office, Department of Chemic
Engineering, Room 66-366, MIT, Cam-
bridge, MA 02139-4307, (617) 253-4579.
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Faculty and Staff

Faculty and Teaching Staff

Rafael Luis Bras, Sc.D.
Professor of Civil and Environmental
Engineering and Earth, Atmospheric, and
Planetary Sciences
Bacardi and Stockholm Water Foundations
Professor
Associate Director, Center for Global
Change Science
Head of the Department

Herbert Heinrich Einstein, Sc.D.
Professor of Civil and Environmental
Engineering
Chair, Department Undergraduate Education
Committee

Oral Buyukozturk, Ph.D.
Professor of Civil and Environmental
Engineering
Chair, Department Graduate Education
Committee

Professors
Moshe Emanuel Ben-Akiva, Ph.D.
Edmund K. Turner Professor of Civil and
Environmental Engineering

Sallie W. Chisholm, Ph.D.
Professor of Civil and Environmental
Engineering and Biology
The McAfee Professorship in Engineering

Jerome Joseph Connor, Jr., Sc.D.
Professor of Civil and Environmental
Engineering

Richard Lawrence de Neufville, Ph.D.
Professor of Civil and Environmental
Engineering
Professor of Engineering Systems

Cara Entekhabi, Ph.D.
Professor of Civil and Environmental
E gineering

Lorna Jane Gibson, Ph.D.
Professor of Materials Science and
Engineering, Civil and Environmental
Engineering, and Mechanical Engineering
Matoula S. Salapapas Professor of Materials
Science and Engineering

Philip Michael T. Gschwend, Ph.D.
Professor of Civil and Environmental
Engineering
Ford Professor of Engineering

Harold Field Hemond, Ph.D.
Professor of Civil and Environmental
Engineering
William E. Leonhard Professor of Engineering
Director, Ralph M. Parsons Laboratory
Group Leader, Environmental Systems
Group

Eduardo Kausel, Ph.D.
Professor of Civil and Environmental
Engineering

Steven Richard Lerman, Ph.D.
Professor of Civil and Environmental
Engineering
Class of 1922 Distinguished Professor
Director, Center for Educational Computing
Initiatives
(On leave)

Ole Secher Madsen, Sc.D.
Professor of Civil and Environmental
Engineering
Margaret MacVicar Faculty Fellow

David Hunter Marks, Ph.D.
Morton and Claire Goulder Family Professor
Professor of Civil and Environmental
Engineering
Professor of Engineering Systems
Director, Center for Environmental Initiatives

Dennis B. McLaughlin, Ph.D.
H. M. King Bhumipol Professor
Professor of Civil and Environmental
Engineering

Chiang Chung Mei, Ph.D.
Edmund K. Turner Professor of Civil and
Environmental Engineering
Professor of Civil and Environmental
Engineering

Fred Moavenzadeh, Ph.D.
James Mason Crafts Professor
Professor of Civil and Environmental
Engineering
Professor of Engineering Systems
Director, MIT Center for Technology, Policy,
and Industrial Development

Amedeo Rodolfo Odoni, Ph.D.
T. Wilson Professor of Aeronautics and
Astronautics and Civil and Environmental
Engineering

Daniel Roos, Ph.D.
Japan Steel Industry Professor of
Engineering
Professor of Civil and Environmental
Engineering
Professor of Engineering Systems
Associate Dean for Engineering Systems

Yossi Sheffi, Ph.D.
Professor of Civil and Environmental
Engineering
Professor of Engineering Systems
Director, Center for Transportation Studies

David Simchi-Levi
Professor of Civil and Environmental
Engineering
Professor of Engineering Systems

Joseph Martin Sussman, Ph.D.
Professor of Civil and Environmental
Engineering
Professor of Engineering Systems
JR East Professor

Daniele Veneziano, Ph.D.
Professor of Civil and Environmental
Engineering

Andrew J. Whittle, Ph.D.
Professor of Civil and Environmental
Engineering
Group Leader, Engineering and
Environmental Mechanics Group

Nigel Henry Moir Wilson, Ph.D.
Professor of Civil and Environmental
Engineering
(On leave)

Associate Professors
Cynthia Barnhart, Ph.D.
Associate Professor of Civil and
Environmental Engineering
Co-Director, Operations Research Center

Patricia Jane Culligan, Ph.D.
Associate Professor of Civil and
Environmental Engineering

Elfatih A. B. Eltahir, Sc.D.
Associate Professor of Civil and
Environmental Engineering
(On leave)

John B. Miller, Ph.D.
Associate Professor of Civil and
Environmental Engineering
Gilbert T. Winslow Career Development
Associate Professor
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Heidi M. Nepf, Ph.D.
Associate Professor of Civil and
Environmental Engineering
Margaret MacVicar Faculty Fellow
(On leave)

Feniosky Peba-Mora, Sc.D.
Associate Professor of Civil
andEnvironmental Engineering

Franz-Josef Ulm, Ph.D.
Associate Professor of Civil and
Environmental Engineering
Edergton Professorship

John Williams, Ph.D.
Associate Professor of Civil and
Environmental Engineering
Associate Professor of Engineering Systems

Shi-Chang Wooh, Ph.D.
Associate Professor in Civil and
Environmental Engineering
Esther and Harold E. Edgerton Associate
Professor

Assistant Professors
Kevin Amaratunga, Ph.D.
Assistant Professor of Civil and
Environmental Engineering

Ismail Chabini, Ph.D.
Assistant Professor of Civil and
Environmental Engineering

Charles F. Harvey, Ph.D.
Assistant Professor of Civil and
Environmental Engineering

Martin F. Polz, Ph.D.
Assistant Professor of Civil and
Environmental Engineering
Henry L. and Grace Doherty Professorship in
Ocean Utilization

Bettina M. Voelker, Ph.D.
Assistant Professor of Civil and
Environmental Engineering
Gilbert T. Winslow Career Development
Assistant Professor

Senior Lecturers
George Kocur, Ph.D.
Massood Samii, Ph.D.

Lecturers
Stefan Bertilsson, Ph.D.
Jonathan Byrnes, Ph.D.
Charles C. Caldart, J.D.
Christopher Gordon, S.M.
Lisa Grebner, M.S.
V. Judson Harward, Ph.D.
Charles H. Helliwell, Jr., M.S.
John F. Kennedy, S.M.
John Macomber, MBA
Susan Murcott, M.S.
Albert B. Pincince, Ph.D.
Peter Shanahan, Ph.D.
Stephen Zemba, B.A.

Research Staff

Senior Research Associates
Edward Eric Adams, Ph.D.
Carl D. Martland, C.E.

Principal Research Associates
John T. Germaine, Ph.D.
Earle Williams, Ph.D.

Research Associate
Sheila L. Frankel, M.A.

Sponsored Research Technical Staff
John MacFarlane, S.M.

Administrative Staff

Patricia A. Dixon
Administrative Officer

Donna Hudson, M.A.
Financial Officer

Professors Emeriti

Peter Sturges Eagleson, Sc.D.
Edmund K. Turner Professor of Civil and
Environmental Engineering, Emeritus

Lynn Walter Gelhar, Ph.D.
Professor of Civil and Environmental
Engineering, Emeritus

Robert Joseph Hansen, Sc.D.
Professor of Civil and Environmental
Engineering, Emeritus

Donald R. F. Harleman, Sc.D.
Ford Professor of Engineering, Emeritus
Senior Lecturer

Myle Joseph Holley, Jr., S.M.
Professor of Civil and Environmental
Engineering, Emeritus

Charles Cushing Ladd, Sc.D.
Professor of Civil and Environmental
Engineering, Emeritus

Thomas William Lambe, Sc.D.
Edmund K. Turner Professor of Civil and
Environmental Engineering, Emeritus

Robert Daniel Logcher, Sc.D.
Professor of Civil and Environmental
Engineering, Emeritus

Frank Edward Perkins, Sc.D.
Professor of Civil and
Environmental Engineering, Emeritus

Robert Van Duyne Whitman, Sc.D.
Professor of Civil and Environmental
Engineering, Emeritus

Deborah A. Levey, M.S.
Technical Writer

Victoria Murphy, B.A.
Administrative Assistant

Cynthia Stewart, B.A.
Academic Administrator
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Undergraduate Study

The Department of Civil and Environmental
Engineering is committed to educating future
leaders and innovators of the engineering
profession in the service of society. The
department's educational and research
philosophy explores the latest relevant
developments in technology, science, policy,
and management in order to address
society's infrastructure and environmental
challenges. The department strives to solve
current problems facing the profession and
to anticipate future issues, educating
individuals to respond to these issues.

An increasingly international market will
require civil and environmental engineering
enterprises to operate more efficiently and
competitively. Challenges to the field are
changing rapidly. The US and other devel-
oped countries must restore and upgrade
deteriorating or inefficient infrastructure,
creating new physical environments
compatible with the technologies and
demands of contemporary society while
placing high priority on the compatibility
between built and natural environments.
Responding to the increasing complexity in
civil and environmental engineering projects,
engineers must address financial, social,
economic and public policy issues as an
ntegral part of their professional responsibil-
ity. The field of civil and environmental
engineering is on the verge of an information
revolution, which will radically alter the way
facilities are designed and operated as well
as the very nature and use of civil infrastruc-
tures (e.g., intelligent buildings, smart
highways and vehicles).

The primary mission of the Department of
Civil and Environmental Engineering is
undergraduate and graduate education. At
the undergraduate level, the department
emphasizes the academic disciplines which
are the foundation for engineering research
and practice; the undergraduate curricula
provide a strong background in mathemat-
ics, science, and the fundamentals of
engineering as well as an appreciation for
the social and ethical context of integrated
systems.

Tne department offers two designated
undergraduate degrees, both accredited by
the Engineering Accreditation Commission of
the Accreditation Board for Engineering and
Technology. The Bachelor of Science in Civil
Engineering provides depth within the
context of the basic disciplines that consti-
tute civil engineering, and integrates
fundamental knowledge with engineering
design. The Bachelor of Science in Environ-

mental Engineering Science provides in-
depth knowledge of the fundamental
physical, chemical, and biological processes
necessary for understanding environmental
processes and addressing the problems of
human impact on the environment. Both
programs provide awareness of the socio-
political context in which environmental
engineering problems are solved.

At the graduate level, the department offers
two complementary but distinct types of
programs. First, research-oriented doctoral
and master-level programs advance
fundamental understanding and develop
innovative approaches to engineering
problems. Such programs prepare profes-
sionals for positions of leadership in research
and teaching. Second, practice-oriented
master's degrees introduce the political,
economic, and cultural factors which
influence social priorities, and prepare
students to function as members of
interdisciplinary teams. These programs add
technical depth and professional skills
beyond the four-year bachelor's degree.

Graduate programs are offered in the
following areas: environmental chemistry and
environmental biology; construction
engineering and management; geotechnical
and geo-environmental engineering;
environmental fluid dynamics, coastal
engineering and hydrodynamics; hydrology
and water resources; information systems
and technology; materials and structural
systems and transportation systems.

Another aspect of the department's mission
centered at the graduate level is the
discovery, innovation, and development of
new behaviors, technologies, and methods
that improve the practice of civil and
environmental engineering. Research
concentrates on three general problem
areas. First is the integrated process of
planning, designing, constructing, and
operating facilities and systems relative to
infrastructure and renewal. Second, research
focuses on understanding environmental
processes, mitigating the effect of human
activities on the natural environment, and
creating sustainable development growth
strategies. A third area of research is the use
of information technology to develop new
infrastructure systems, increase engineering
productivity, and improve the quality of
engineering education.

The Department of Civil and Environmental
Engineering offers three undergraduate
curricula for students seeking a strong base
for careers in civil engineering, environmental
engineering, or related fields. The Master of
Engineering degree is designed to develop
undergraduates' professional skills in civil
engineering and environmental engineering.
Course 1 -C, the Bachelor of Science in Civil
Engineering, is an accredited degree for
individuals with mainstream interests in civil
engineering practice. The program provides
a solid background in basic engineering
through well-structured core and laboratory
subjects. Within each of three specified
tracks (civil engineering mechanics, civil
engineering systems, and environmental
engineering) or a track formulated by a
student, planned electives provide additional
depth. Integrated design experience is
provided through a coordinated series of
subjects from sophomore through senior
years, in increasing complexity and detail.

Course 1 -E leads to the Bachelor of Science
in Environmental Engineering Science. This
accredited degree gives students a solid
background in the basic engineering and
environmental sciences through a core of
13.5 subjects including two laboratories.
Two additional planned electives are
required for additional depth. The core
program covers principles of mathematics,
fluid mechanics, chemistry, and thermody-
namics, earth system science, treatment and
control, environmental biology, and public
policy. Design experience is integrated in
various subjects and culminates in either a
thesis or a senior-year clinic where students
develop a project in conjunction with a local
environmental firm or government agency.
Premedical students may satisfy medical
school entrance requirements while earning
the accredited Course 1 -E degree by proper
planning of their program.

Design and open-ended problem solving are
important goals of both the 1 -C and 1 -E
curricula. The extent to which each depart-
mental subject contributes to these goals is
indicated in the description of the subject in
Chapter VIII through the specification of
Engineering Design (ED) points; a total of at
least 48 ED points is required for each
student's program.
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Bachelor of Science in Civil Engineering/Course I-C
Class of 2000 or earlier; see Notes on Course i-C on the following page.

The program for freshmen entering in the summer of 2001 or later includes a Communication Requirement of 4
subjects: 2 Humanities, Arts, and Social Sciences (HASS) subjects designated as Communication Intensive
(Cl-H) arid 2 Communication Intensive Subjects in the major. to be specified in the 2002-2003 Bulletin.

General Institute Requirements (GIRs)

Science Requirement

Humanities, Arts, and Socia S nms Requirement

Restricted Electives in Science and Technology (REST) Requiroment can be satisfied by 1.00 or 1.0
16.03 in the Departmental Program]

Laboratory Requirement [can be satisfied by 1.105 and 1.103 in the Departmental Program}

Total GIR Subjects Required for S.B. Degree

PLUS
Departmental Program

Subject naires below ire followed by credit units and by prerequisites if any (corerluisites in italics)
Required Subjects
General Engineering Fundamentals
1.00 Introduction to Computers and Engineering

Problem Solving, 12 (ED 3), REST: 18.01
1.010 Uncertainty in Engineering, 12 (ED 3); 18.01,

18.02
18.03 Differential E 1u:'ins , HIEST: 18.02* or

18.014

Civil Engineering Fundamentals
1.011 PiJnect Evaluutioi, 9 (ED 6)
1.050 Solid Mechanics, 12 (ED 3) 8.01, 18.02.

1. 105
1.030 Civil Engineering Materials, 12; 1.050, 1. 103
1.060 Fluid MEn-np 12 (ED 3) 8.01, 18.03

Design Subject Sequence
1.012 uf. .- I nline ring Design, 6

1.013 Civil Engineering Design Project, 12 (ED 12),
Two of 1.031, 1.041, and 1.051

Twn of the three following civil engineerin
subjects:

1.031 Geotechnical Engineering Desig
(ED 9); 1.010, 1.01 1, 1 030, 1.0

1.041J Engineering System Design, 12
1.01

1.051 Structural Engineering Design, 1
(ED 91:1.010, 1.030

Departmental Laboratory
1.105 Solid Mechanics Laboratory, 6 (

1,050
1.103 Civil Engineering Material Labor

LAB; 1.105, 1.050, 1.030

Planned Electives
Students select one of the three specialization tracks. Each track consists of a series of subjects. St
chose four of these subjects for a total of 42-48 units. At least one of these subjects has to be desig
Students can a fso 'ormulate their own tracks with the help of their advisors.

Civil Engineering Mechanics Track
Four iihtjcts with at least one subject fron? each of the three different areas. Students who have no
eil-, .031 or 1.051 as a required design subject must take one of the subjects as part of the mech

Analysis
1.015J Mochanical Systems, Signal Processing, and Stochastics, 12; 18.03
1.571 Sin tural Analvsis and Control, 12: 1.052

Mechanics
1.032 Geomaterials and Geomechanics, 12; 1.010, 1.011, 1.030, 1.031. 1.050
1.033 Mechanics of Material Systems, 12: 1.030
1.052J Mechanics of Structures, 12; 2.001 or 1.050, 18.03
1.058J Mechanical Vibration. 12; 13.013J or 1.053J, 2.004

Design
1.031 Gnotechnical Engineering Design. 12 (ED 9); 1.010, 1.011, 1.030, 1.050

!f not taken as required design subject
or

1.051 Structural Engineering Design. 12 (ED 9); 1.010, 1.030
if not taken as required design subject

1.040 Project Management, 12 (ED 3)
1.054 Mechanics and Design of Concrete Structures, 12; 1.051 or 1.052

(continued o

Course I-A leading to the Bachelor of
Science without designation is designed for
students who have a well-defined educa-
tional goal, which requires a specially
formulated program of study.

Subjects Each of these curricula is flexible enough to
allow students to develop their own special

S interests by taking subjects in the Depart-
8 ment of Civil and Environmental Engineering

and in other departments. Undergraduates
2 are encouraged to participate in the research

activities of the department and in many
1 cases obtain degree credit for such work.

17 In general, students find advantages in
planning their programs for the third and
fourth years so that they dovetail with

Units possible graduate study including the
department's Master of Engineering degree.

135 iThis is readily accomplished by those
students who embark on the departmental

g design program in their second year. Under certain
circumstances, students are permitted to

n, 12 work toward receiving simultaneous
50
(ED 9): undergraduate and graduate degrees.

Department majors with a cumulative grade
2 point average of 4.0 or higher at the end of

the junior year are automatically admitted to
LAB: the Master of Engineering in Civil and

Environmental Engineering degree program
atory, 6, to provide a seamless five-year program.

BACHELOR OF SCIENCE IN CIVIL
ENGINEERING/COURSE I-C

The curriculum for this degree intends to
42-48 help students develop abilities in problem

udents
n-oriented. formulation, problem solving, and decision

making in the civil engineering context,
which is characterized by varying combina-
tions of physical and social factors. Educa-

t taken lion towards this goal involves learning
anics track. fundamentals, exercising creativity, and

gaining hands-on experience. Specifically,
the program starts with general engineering
fundamentals and civil engineering funda-
mentals which provide a basis in analysis,
computation, and project evaluation. This is
the foundation for the design subject
sequence, which teaches students to handle
open-ended problems through involvement
in increasingly complex projects in which
teamwork plays an important role. The last
part of the curriculum consists of planned
electives organized in three tracks: civil
engineering mechanics, civil engineering
systems, and environmental engineering.
Students choose one of these specified
tracks or, with the help of their advisor,
formulate their own track to meet a stated
objective.
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Civil Engineering Systems Track
iur ects wvith at least one subo . from each of the three different areu.

Design
1.040 Project Management, 12 (ED 3)
1.1 24J Foundations of Software Engineering, 12: 1.00*

Methodology
Microeconomics
14.01 Principles of Microeconomics, 12, HASS

or
14.03 Intermediate Applied Microeconomics, 12, HASS; 14.01

SIatistics
14.30 Introduction to Statistical Method in Economics, 12, REST; 18.02

Optimization
15.053 Introductio;n to Optimization, 12: 18.06*

These tracks allow students to deepen their
knowledge in a particular area of Civil
Engineering with a view to what they may
want to do in practice or in graduate studies.
The 1 -C program also provides a solid
foundation for graduate studies and a direct
transition to the department's Master of
Engineering program, which is designed to
further develop the professional engineering
skills of Course 1 -C students. This program
is accredited by the Engineering Accredita-
tion Commission of the Accreditation Board
for Engineering and Technology.

Applications
1.204J Coinpuiter Algorthms for Systems Analysis, 12: 1.00*
1.221J Transportation Systems, 6
1.042 Public Infrastructure Development Systems, 12
1.043 Law and the Construction industry, 12

Environmental Engineering Track
Four of the followiig subject ..
1.018J Fundamentals of Fcuiugy, 12; REST: 7.012/7.013/7.014
1.061 Transport Processes in the Environment, 12: 18.03', 1.060' 10.301
1.080 Environmental Chemistry arid Biology, 12; 5.60, 7.012/7.013/7.014
1.070J Introduction to Hydrology. 12 (ED 3): 1.017. 1.061, 1.106

or
1.034 Inlroduction to Engineering Geology, 12, REST
1.34 Waste Containment and Remediation, 12: 1.030*

or
1.85 Wastewater Treatment, 12 (ED 3); 1.060 or 1.01 8J

Departmental Program units that also satisfy the GIRs

Unrestricted Electives

Total Units Beyond the GIRs Required for S.B. Degree
s oi ("n [(n cunted on h ef 1ar Ioi 1( suijot CI1s and as part of the 195 units required be

tWe (ilHs. /orE , I iu li ount S itorrtent /orom will count toward one or the other, but n

Notes on Course I-C
Class of 20/0 or eailiei: Follow the 1 C degree requirerments as listed in prior year's catalogue or consu
department's Academic Programs Office for more information.

Every approved degree prograrm must have 48 Engineering Design (ED) points. Many subjects outside t
department also have ED points. Consult the department's Academic Programs Office for more informa

'Alternate prerequisites are listed in the subject description.

For ar explanation of credit units, or hours, please refer to the Guide to Subject Listings in Chapter VIII
cataloguIe.

BACHELOR OF SCIENCE IN
ENVIRONMENTAL ENGINEERING
SCIENCE/COURSE I-E

This option is designed for students who
wish to acquire an in-depth knowledge of
fundamental physical, chemical, and
biological processes coupled with analytical
and computational skills suitable for
addressing the crucial problems of human
impacts on the environment. The program
provides the education necessary for careers
in environmental engineering and manage-
ment and planning, and gives a solid
foundation for graduate study and research

(36) in both basic and applied environmental
disciplines. The program is accredited by the

48-54 Engineering Accreditation Commission of the
Accreditation Board for Engineering and

195 Technology, and is sufficiently flexible to
ot mt prepare students for careers in medicine and

environmental law. Premedical students may
ilt the satisfy medical school entrance requirements

by proper choice of subjects required by the

he Course 1 -E program.
tion.

BACHELOR OF SCIENCE, AS
RECOMMENDED BY THE

of this DEPARTMENT OF CIVIL AND
ENVIRONMENTAL ENGINEERING/
COURSE I-A

The degree of Bachelor of Science as
recommended by the Department of Civil
and Environmental Engineering (Course 1 -A)
is provided for those students whose
interests and educational goals fall within the
field of civil and environmental engineering in
the broadest sense but who cannot achieve
their goals by meeting the requirements for
the Bachelor of Science in Civil Engineering
or the Bachelor of Science in Environmental
Engineering Science. For example, a student
may be interested in premedical education
with an emphasis on environmental health.
The programs leading to this degree are not
accredited by the Engineering Accreditation
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Bachelor of Science in Environmental Engineering Science/Course I-E

The program for freshmen entering in the summer of 2001 or later includes a Communication Requirement of 4
subjects: 2 Humanities, Arts, and Social Sciences (HASS) subjects designated as Communication Intensive
(CI-H) and 2 Communication Intensive subjects in the major, to be specified in the 2002-2003 Bulletin.

General Institute Requirements (GIRs)

Science Requirement'

Humanities, Arts, anc : , 0 ,r . irt Lne subvt hrn re i sfied by 11.002 or 17.32
Departmental Progrn

Restricted Electives in Science and Technology (REST) Requirement [can be satisfied from aniong 1
13.00, 18.03, 5.60, and 1.018J in the Departmental Program)

Laboratory Requirement lcan be satisfied by 1.106 and 1.107 in the Departmental Programn]

Total GIR Subjects Required for S.B. Degree

PLUS
Departmental Program

SoL et r in - low are tolluwed by credit units, rind by prerequisites if any (corequisites in italics)
Required Subjects
Core
1.016 Introduction to Environmental Engineering, Treatment and Control

(ED 3) one of the following two subjects
1.017 Computing and Data Analysis for 1.096 Environmental Engineerin Clin

Environmental Applications, 12 (ED 3);
18.01, 18.02
Fundamentals of Ecology, 12, REST:
;.012/7.013/7.014
Flid Mechanics, 12 (ED 3); 8.01, 18.03
Vransport Processes in the EnvironeIrnt,
12; 18.03*, 1.060', 10.301*
Environmental Chemistry and Biology, 1
5.60, 7.012/7.013/7.014
Thermodynamics and Kinetics, 12, REST:
18.02, 5.11'
Differential Eqaitirins, 1.2, REST; 18.02* or
18.014

Earth Systems Science
1.070J Introduction to Hydroiu . 1,t (ED 31

1 017, 1.061, 1.106
im.] rim ; ie following
1.071J i obal Change Science, 12; 18.03, 5.60
1.034 Introduction to Engineering Geology, 12

(ED 3): REST
12.003 Physics of the Atmosphere and Ocean, 12,

REST; 18.02, 8.01
13.00 Introduction to Ocean Sciences and

Technology. 12, REST: 8 01, 18.02

Planned Electives

(ED 12)
1.ThU Undergraduate Thesis, 12 (ED
and or ie of the following three subjects
1.34 Waste Containment and Reme

Technology, 12; 1.030*
1.85 Wastewater Treatment Enginee

(ED 3); 1.060 or 1.018J
1.082 Air Pollution: Processes and Cc

Laboratory
1.106 Environmental Fluid Transport P

arid Hydrology Lab, 6 (ED 3); 1
1.060, t.061, 1.070J

1.107 Environmental Chemistry and B
6; 1.106, 1.080

Public Policy
or. o th following two subjects
11.002J Fundamentals of Public Policy,

HASS, Cl-H
17.32 Environmental Politics and Polic

(ED 3); HASS-D

Students are req, . jects t0r I depth t. 0 u ,rr rograin anmd are approved by ti
student's faculty . . i include it- or the subjei;; sted above taken in addition to departme
program requirements, or subjects taken outside the department

Commission of the Accreditation Board for
Engineering and Technology, an issue that
should be discussed with the faculty advisor.

There are five required subjects (1 .00 or
Subjects 1.017, 1.010, 18.03, and two Course 1

subjects chosen from among the lists of
6 required subjects for Courses 1 -C and 1 -E)

in the plus a coherent selection of seven electives
8 that meet a well-defined educational goal.

2.003, The planned electives are developed in
2 consultation with and are approved by a

member of the departmental faculty who
serves as the student's program advisor.
Planned electives may be selected from

17 within the Department of Civil and Environ-
mental Engineering or from subjects outside

Units the department. In addition, students may
write an undergraduate thesis in lieu of one
or more of the planned electives. The

159-162 remaining part of the program consists of
unrestricted electives to bring the total to
180 units beyond the General Institute

c, 12 Requirements.
varies)

diation UNDERGRADUATE SUMMER
INTERNSHIP PROGRAM

ring, 12,

ntrols, 12 Sophomores and juniors majoring in civil and
environmental engineering may apply to

rocesses participate in the Undergraduate Summer
8.03, 1.017, Internship Program, coordinated by the

Department of Civil and Environmental
' Engineering. The internship program

provides summer employment opportunities
in civil and environmental engineering. The

12 (ED 3); department guarantees a job opportunity in
one of the associated companies. For more

y, 12 information and a listing of companies, visit
the web site http://web.mit.edu/civenv/www
internship.html.

24
he
ntal

Departmental Program units that also satisfy the GIRs (48)

Unrestricted Electives 48

Total Units Beyond the GIRs Required for S.B. Degree 186
No sub/ect can he nounted both as part of the 1 --subject GIRs and as part of the 186 units required beyond
the GiRs. EvI suiiect in the student's departmental program will count toward one or the other, but not both.

ENGINEERING INTERNSHIP PROGRAM

Students who wish to gain industrial
experience may apply to the Engineering
Internship Program, a joint undergraduate
and graduate program leading to a simulta-
neous award of the S.B. and S.M. in the
department upon completion of all degree
requirements. The Engineering Internship
Program is described in detail in the School
of Engineering section earlier in this chapter.

Notes on Course l-E
Every approved degree program must have 48 Engineering Design (ED) points. Many subjects outside the
department and most UROPs also have ED points. Consult the department's Academic Programs Office for
more information.

*Alternate prerequisites are listed in the subject description.

"*Any of the subjects that fulfill the Institute Chemistry Requirement are satisfactory, though 5.111 or 5.112 are
recommended.

For an explanation of credit units, or hours. please refer to the Guide to Subject Listing in Chapter VIII of this
catalogue.

1.018J

1.060
1.061

1.080

5.60

18.03

i
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Graduate Study

ELECTIVES AND RESEARCH
OPPORTUNITIES

A ist of undergraduate electives in civil and
environmental engineering may be obtained
from the department. Students registered in
the department are encouraged to consider
appropriate subjects offered by other
departments as part of their elective
programs.

Students wishing to work closely with a
member of the faculty on research may
obtain permission to register for thesis, or to
enroll in 1.999 Undergraduate Studies in Civil
and Environmental Engineering. Numerous
possibilities for UROP projects exist in the
department. To help undergraduates
understand the professional challenges of
civil and environmental engineering as well
as establish working relationships with the
faculty, several UROP traineeships are
awarded to undergraduates each spring.

MINOR PROGRAM

i le Minor in Civil Engineering can be
obtained in either one of two concentrations,
each consisting of six subjects.

Minor in Civil Engineering with Mechanics
Concentration
1.030 Civil Engineering Materials

and
1.103 Civil Engineering Materials Laboratory
1.050 Solid Mechanics

and
1.105 Solid Mechanics Laboratory
1.012 Introduction to Civil Engineering

Design
1.013 Civil Engineering Design Project
1.031 Geotechnical Engineering Design

or
1.051 Structural Engineering Design

Minor in Civil Engineering with Systems
Concentration
1.00 Introduction to Computers and

Engineering Problem Solving
1.010 Uncertainty in Engineering
1.011 Project Evaluation
1.040 Project Management
1.041J Engineering System Design
1.042 Public Infrastructure Development

Systems
1.043 Law and the Construction Industry

The Minor in Environmental Engineer-
ing Science consists of seven subjects as
follows:

Required Subjects
18.03 Differential Equations
1.060 Fluid Mechanics

plus
1.070J Introduction to Hydrology

or
1.034 Introduction to Engineering Geology

plus
1.080 Environmental Chemistry and

Biology
or

1.725J Chemicals in the Environment: Fate
and Transport
plus

1.01 8J Fundamentals of Ecology
or

1.081 J Chemicals in the Environment:
Toxicology and Public Health
plus

11.002J Fundamentals of Public Policy
or

17.32 Environmental Politics and Policy
p/us one of fhe following

1.85 Wastewater Treatment Engineering
or

1.34 Waste Containment and
Remediation Technology
or

1.082 Air Pollution: Processes and
Controls

Substitution of equivalent subjects offered by
other departments is allowed, with permis-
sion of the Minor Advisor. However, at least
three subjects must be Course I subjects.

For a general description of the Minor
Program, refer to Chapter I1.

The Department of Civil and Environmental
Engineering grants the following advanced
degrees: Master of Engineering in Civil and
Environmental Engineering, Master of
Science, Master of Science in Civil and
Environmental Engineering, Civil Engineer,
Environmental Engineer, Doctor of Science,
and Doctor of Philosophy. The Institute's
general requirements for these degrees are
described in Chapter IV. Detailed information
on the departmental requirements for each
degree may be obtained from the Academic
Programs Office, Room 1-281.

MASTER OF ENGINEERING IN CIVIL
AND ENVIRONMENTAL ENGINEERING

The department introduced the Master of
Engineering Degree (M.Eng.) beginning Fall
1995. The program of study is designed for
individuals with a bachelor's degree in
engineering, and provides additional
technical depth and an educational experi-
ence geared to professional practice.

This program is an important new comple-
ment to the department's ongoing Master of
Science in Civil and Environmental Engineer-
ing and doctoral degrees.

The M.Eng. Degree is offered in four
specialty areas:
Environmental and Water Quality Engineering
Geotechnology
High Performance Structures
Information Technology

The M.Eng. is a fast-paced, intensive
program designed to be completed in nine
months. It is organized as follows:

All students, independent of specialty area,
work together as a class in 1.133, Concepts
of Engineering Practice, during the fall
semester. In this subject, participants work
as a team to develop and present solutions
to realistic professional problems. Each
specialty area has three suggested core
subjects, two planned electives, and one
free elective.

The distinctive element of the program is a
professional practice experience for each
specialty area. It is composed of a required
group project leading to an individual practice-
oriented thesis in each specialty area.

Due to the heavy subject load, financial
assistance in the form of research assistant-
ships and teaching assistantships is generally
not available for M.Eng. candidates.
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Admission requirements are similar to those
for the Master of Science Degree, except
that applicants must have obtained a
bachelor's degree in engineering or a closely
related field. MIT undergraduates may apply
to the program at the end of their third year.
Strong communication skills are expected.
Preference will be given to candidates with
demonstrated interest and experience in
practice.

The M.Eng. specialties include:

Environmental and Water Quality
Engineering Specialty
1.133, 1.782, and 1.ThG.

Three core subjects:
1.72, 1.725J or 1.76, 1.77 or 1.34 or 1.83;

Two planned electives; and

One free elective.

Geotechnology Specialty
1.133, 1.782 or 1.562, and 1.ThG.

Three core subjects:
1.361, 1.72, and 1.364;

Two planned electives; and

One free elective.

High Performance Structures
Speciality
1.133, 1.562, 1.ThG.

Three core subjects:
1.561, 1.581J, and 1.57 or 1.583J or 1.595;

Two planned electives; and

One free elective.

Information Technology Specialty
1.133, 1.120, and 1.ThG.

Three core subjects:
1.124J, 1.125, and 1.264J;

Two planned electives; and

One free elective.

More detailed information is available from
the Academic Programs Office,
Room 1-281.

FIELDS OF ADVANCED STUDY

Programs of advanced study are available in
the following areas: geotechnical and geo-
environmental engineering, structures and
materials, transportation, environmental fluid
mechanics and coastal engineering,
hydrology, aquatic sciences, construction
engineering and management, and informa-
tion technology.

Geotechnical engineering emphasizes
fundamental principles of mechanics,
materials, engineering geology, computa-
tional analysis and analysis of uncertainty
that lay the basis for dealing with the
challenging geotechnical engineering
problems of the future. Geo-environmen-
tal engineering expands this emphasis to
include contaminants in soils, in situ
investigations, and remediation concepts
building on geotechnical expertise and on
other well-developed environmental activities
in the department in fields such as chemistry
and groundwater hydrology.

The major areas of research are soft-ground
construction, underground construction,
constitutive modeling, fundamentals of
material behavior, stability of natural rock
slopes, pile foundations, applications of
probability and decision theory, in situ
testing, mining geotechnics, contaminant
transport, earthquake engineering, and
centrifuge model testing.

Structure and materials gives students a
broad understanding of the behavior of
structures and the materials from which they
are made. In the academic program,
emphasis is placed on structural mechanics,
mechanical behavior of construction
materials, and the design of structural
systems. Additional subjects in numerical
methods and condition assessment in
engineering are also recommended.

The current research program includes
projects on computer-aided structural
engineering, intelligent structural engineering
systems, and high-performance bridges
using innovative concepts. Additional
projects include soil-structure interaction
under seismic load, structural assessment,
retrofit of damaged concrete and fracture
critical steel structures using FRP compos-
ites, high-performance cementitious
materials, including silica fume concrete and
concrete with reduced shrinkage, deteriora-
tion of concrete as a porous material under
cyclic environmental effects, corrosion of

steel in concrete, nondestructive evaluation
of steel and concrete structures, imaging
technologies using microwave and ultra-
sound, and advanced transducers and
sensor technology for self-diagnosing
composite structures.

The educational and research programs in
Transportation are based on the philoso-
phy that the analysis, design, and implemen-
tation of transportation improvements result
from combining quantitative analysis of
alternative solutions; in-depth understanding
of specific problem areas spanning passen-
ger, freight, urban, intercity and international
transportation; and knowledge of the
economic, institutional, and management
setting in which solutions are implemented.

Research reflects a wide range of method-
ological and substantive interests. The
current major research activities in which
students are encouraged to participate
include: intelligent transportation systems;
railroad operations and economics; travel
demand analysis; regional and urban
transportation strategic planning; network
equilibration; public transport operations,
planning and management; institutional and
organizational issues in transportation,
logistics, and vehicle and crew routing and
scheduling.

Faculty, students, and staff actively partici-
pate in the MIT Center for Transporta-
tion Studies (CTS), which coordinates
transportation research and educational
activities at MIT. The interdepartmental
degree of Master of Science in Transporta-
tion is offered in cooperation with the Center
for Transportation Studies. Virtually all civil
engineering students studying transportation
at the master's level are enrolled in this
interdepartmental program, although the
Master of Science in Civil and Environmental
Engineering degree is also available for those
students whose educational objectives are
better served by that program. Requirements
for the Master of Science in Transportation
and a detailed description of the center are
contained in Chapter VI. Refer also to the
description of the Engineering Systems
Division in Chapter VII.

A wide selection of subjects and research
opportunities is offered in the area of
Environmental Fluid Mechanics and
Coastal Engineering. These include
theoretical and applied fluid mechanics,
hydrodynamics of wave motion, beach
erosion and coastal sediment problems,
wave interaction in harbors and offshore
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-iructures, estuary and coastal circulation
and water quality, energy extraction from
waves and the ocean thermal gradient,
economic development, and environmental
impact assessment in the coastal zone.
Related subjects in oceanography and
ocean engineering are offered by other MIT
departments and at the Woods Hole
Oceanographic Institution.

Offerings in Hydrology emphasize the close
relationship between meteorology, climate,
surface, soil, and groundwater. Issues of
water quantity and quality, as well as
resource management, are studied. Subjects
cover deterministic and stochastic aspects
of surface and groundwater, hydrometeorol-
ogy, hydroclimatology, limnology, and water
resource systems. Subjects are comple-
mented by other MIT offerings in the earth
and social sciences. Research activities
encompass theoretical work as well as
laboratory and field experimental studies.
Some topics of interest are the characteriza-
tion of groundwater contamination, effects of
soil heterogeneity on groundwater flow and
transport, integration of remote sensing data
and geographical information systems into
hydrologic modeling, hydrologic parameter-
ization of global climate models, field and
theoretical quantification of runoff mecha-
nisms, and an understanding of the develop-
ment of river basins.

-he programs in Environmental Chemis-
try, Environmental Biology, and
Environmental Engineering range from
findamental science to engineering
applications. Students may choose to
pursue either an in-depth study in one of
these areas or an interdisciplinary program
drawing upon the full range of offerings.
Subjects offered cover the basics of aquatic
chemistry and biology, fate and transport
models, and toxicology. Research opportuni-
ties encompass laboratory, field, and
modeling studies with an emphasis on the
fate and transport of pollutants, chemical
and microbial transformations, biological
oceanography, plankton ecology, molecular
ecology, wetland geochemistry, harbor and
coastal modeling, and local and regional
water quality.

The programs in Construction Engineer-
ing and Management prepare students
for a wide variety of career opportunities, not
only in construction firms, but also in owner
organizations, government agencies,
engineering and design firms, and other
companies that supply important materials
and products to the industry. The theoretical

foundations of the discipline of construction
engineering and management are covered
through a wide choice of subjects in the
decision sciences, construction manage-
ment, and construction technology.
Students may select other subjects at MIT
that are most appropriate to their individual
backgrounds and interests. A construction
industry affiliates program provides the basis
for more formal and continuous relationships
with specific companies involved in the
design and construction process.

The department serves as a home base for
individuals who are pursuing graduate work
in Information Technology, with the goal
of creating the computational tools for the
advancement of engineering, and of civil and
environmental engineering in particular.
Areas of interest include distributed and
integrated environments for computer-aided
engineering, knowledge acquisition and
processing systems, real-time simulations,
image processing, and uses of wavelet
theory for computational and data compres-
sion problems.

ENTRANCE REQUIREMENTS FOR
GRADUATE STUDY

Applicants do not need to have an under-
graduate degree in civil engineering.

Numerous opportunities for graduate
education in civil and environmental
engineering exist for students with back-
grounds in other branches of engineering,
science, and certain social sciences. These
arise through the growth of interdepartmen-
tal research and degree programs that bring
people of diverse backgrounds together in
search of solutions to major societal
problems. Graduate students and faculty in
the department have experience, for
example, in economics, political science,
sociology, architecture, urban and regional
planning, management, biology, geology,
chemistry, computer science, and oceanog-
raphy.

Primary requirements for graduate study are
a keen intellect combined with capability and
interest in quantitative approaches to real
problems. Prerequisites for each subject are
given in the subject descriptions. Students
may make up deficiencies in prerequisites
while pursuing a program of graduate study.
All applicants are required to submit scores
from the GRE Aptitude Test.

FINANCIAL ASSISTANCE

The research of the department is an integral
part of the graduate program, and approxi-
mately 135 graduate students each year
receive appointments as research or
teaching assistants. Most of these appoint-
ments fully cover tuition and reasonable
living expenses in the Boston area.

The Department of Civil and Environmental
Engineering also has 10 to 12 fellowships for
first-year graduate students. The Schoettler
and Parsons Fellowships are granted on the
basis of merit and need. The Presidential
Fellowship is specifically for first-year
doctoral students and is awarded on the
basis of merit. Additional first-year fellow-
ships are also available for students in
transportation. These fellowships are funded
through special programs of the US
Department of Transportation University
Transportation Centers Program, and the
UPS Foundation. Applicants are encouraged
to apply for traineeships and fellowships
offered nationally by the National Science
Foundation, NASA, DOE, and other govern-
mental agencies that traditionally support
students in the department.
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Facilities and Special
Programs

The Department of Civil and Environmental
Engineering occupies two major facilities on
the MIT campus: the Ralph M. Parsons
Laboratory and the Henry L. Pierce Engi-
neering Laboratory. These buildings contain
specialized research and teaching facilities,
described below.

The faculty is organized into three somewhat
overlapping groups: Environmental Systems,
which oversees graduate studies in hydrol-
ogy, aquatic sciences and environmental
fluid dynamics, and hydrodynamics;
Engineering Systems, which includes
transportation, information technology, and
construction management; and Mechanics
of Civil and Environmental Systems, which
co-manages hydrodynamics and also
oversees studies in structures and materials
and geoenvironment and geotechnology.
The groups are involved in graduate student
admissions, graduate programs, and
research seminars, and provide a stable and
nurturing environment for students, faculty,
and staff. Groups are fluid, so participation
across group boundaries is expected from
faculty and students.

A Graduate Education and Admissions
Committee establishes policy at the
graduate level. An Undergraduate Education
Committee works with all groups in manag-
ing the two bachelor's programs.

RALPH M. PARSONS LABORATORY

Located on the east side of campus, the
Ralph M. Parsons Laboratory is a modern
four-story structure, which contains about
31,000 square feet of classrooms, teaching
and research laboratories, machine shops,
computer facilities and offices. Approxi-
mately 70 graduate students and 17 faculty
members have offices on the premises.
Facilities exist for hydrodynamic studies
involving wave motions, free surface flows,
and flows in porous media. The J. Robert
Gunther Family Three-Dimensional Ocean
Wave Facility permits the study of realistic
wave climates generated by 47 indepen-
dently controlled paddles. The latest in laser-
Doppler instrumentation is available.
Complete and modern laboratories facilitate
research in inorganic chemistry, organic
chemistry, biology, microbiology, and
biochemistry. Especially notable instrumen-
tation includes several GCs, a GC-MS,
several HPLCs, an ICP, a graphite furnace
AA, alpha and gamma spectrometry
counting systems, scintillation counters,
several flow cytometers, a laser light

scattering instrument, and incubators, a cold
room, and a clean room. Two laboratories
are dedicated teaching facilities for environ-
mental engineering and aquatic chemistry.
Equipment is available for instruction in a
wide range of field sampling methods,
biological and microbiological evaluations,
and instrumental chemical analyses of
natural waters. Computer facilities include an
array of networked advanced workstations
(Digital, Sun, Silicon Graphics) as well as
personal computers.

HENRY L. PIERCE ENGINEERING
LABORATORY

Located in one of MIT's original buildings,
this facility overlooks the Charles River and
includes over 40,000 square feet of class-
rooms, teaching and research laboratories,
and offices housing approximately 200
graduate students and 21 faculty members
and research staff from five professional
programs: materials and structures,
transportation, information technology,
geoenvironment and geotechnology, and
construction engineering and management.

Research activities focus on four major
areas: infrastructure, geoenvironment,
information and management, and transpor-
tation. Among the classrooms is the state-
of-the-art Bechtel Lecture Hall. Facilities
include an undergraduate structures
teaching laboratory, and a materials testing
laboratory which provides facilities to
process, fabricate and form specimens, test
under various stress and environmental
conditions, and investigate physical proper-
ties. The materials testing laboratory
contains several servo hydraulic load frames,
a biaxial loading system, and an environmen-
tal chamber. A scanning electron micro-
scope with an x-ray analyzer is also available
for micro-structural characterization and
chemical analysis of materials. The
geotechnical laboratories combine a broad
range of equipment from conventional state-
of-the-art to specialty research devices.
Capabilities include industrial radiography;
low temperature room; centralized data
acquisition; computer automated consolida-
tion, triaxial and simple shear devices; and a
medium sized centrifuge. The nondestructive
evaluation (NDE) laboratory is equipped with
an ultrasonic scanning and imaging system,
an ultrasonic phased array system, and a
high power Nd:YAG laser system. The
laboratory also houses a large variety of
transducers and NDE facilities for transducer
manufacturing and calibration, design and

fabrication of control electronic circuitry,
acoustic emission, and magnetic particle
testing.

The Pierce Laboratory offers diverse and
advanced computational facilities, including
a large Athena cluster; networked Sun,
Digital, SONY and Windows NT worksta-
tions; and numerous personal computers.
Software features the X Window System,
Motif, and C++ application environments ar
includes various Al programming tools, CAL
packages, and multimedia hardware and
software.

INTERDISCIPLINARY PROGRAMS

Through its interdisciplinary programs, the
department brings together the science,
technology, systems, and management skill-
necessary to deal with the important
engineering problems of the future.

Master of Engineering in Logistics
The Master of Engineering in Logistics is a
new professional degree program preparing
graduates for logistics management careerr
in manufacturing, distribution, retail,
transportation, and logistics organizations. l
is the first program of its kind to produce
logistics professionals with a system-wide
perspective who are equally at home with
sophisticated data analysis and with
complex management issues. The nine-
month, on campus program is designed
primarily for people with three to ten years
industry experience, but is open to anyone
who can meet the entrance requirements.
Refer to the Center for Transportation
Studies in Chapter VI for further details, visit
the web site at http://web.mit.edu/cts/, or
refer to the Engineering Systems Division
described in detail in Chapter VII.
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Master of Science in Transportation
As MIT's flagship professional transportation
program, the Master of Science in Transpor-
tation is designed for students who seek a
broad transportation education and who
nave further interests in any of several
transportation areas. Generally the most
appropriate program for those who are
seeking their first graduate degree in the
field, the two-year program provides a
common basis for addressing a wide range
of transportation problems while allowing
ecough flexibility to accommodate students
with diverse backgrounds and interests.
Refer to the Center for Transportation
Studies in Chapter VI for further details, or
visit the web site at http://web.mit.edu/cts/.
Refer also to the description of the Engineer-
ing Systems Division in Chapter VII.

Ph.D. Program in Transportation
The interdepartmental doctoral level program
n transportation is designed to provide a
structured and direct follow-on program for
students enrolled in the Master of Science in
Transportation program or other transporta-
tion-related master's degree programs. Its
interdepartmental structure allows students
greater flexibility in developing individual
programs of study that cross both disciplin-
ary and departmental lines. Many of the
students who have completed the Ph.D.
program here are teaching at schools that
offer many of the most highly-regarded
transportation programs in the field. Refer to
the Center for Transportation Studies in
Chapter VI for further details, or visit the web
s at http://web.mit.edu/cts/. See also the
description of the Engineering Systems
Division in Chapter VII.

Master of Science in Technology and
Policy

i'dents interested in problems of policy,
k': assessment, and strategic planning for

tEhnnology may apply for the interdepart-
r;ental Master of Science Program in
lechnology and Policy. This program
combines subjects in advanced technology
in the particular field of the student's
choosing with subjects in economics,
systems analysis, political science, and law.
The Technology and Policy Program within
the Engineering Systems Division is de-
scribed in detail in Chapter VII.

Master Program in System Design and
Management
MIT's new System Design and Management
(SDM) Program is a novel master's degree
program offered jointly by the School of
Engineering and the Sloan School of
Management. The program is designed for
practicing engineers who seek to advance to
positions of leadership in systems and
product design, preparing them for careers
as the technically-grounded senior managers
of their enterprises. Refer to the System
Design and Management Program in
Chapter VI and to the description of the
Engineering Systems Division in Chapter VII
for further details.

Master of Science in the Management
of Technology
Students with at least five years of technical
work experience, who wish to apply their civil
and environmental engineering background
to issues in technical management, may
explore the Joint Program in the Manage-
ment of Technology. Offered by MIT's
School of Engineering and the Sloan School
of Management, this program entails a
rigorous 12-month curriculum, focusing on
management principles for technical people
in a technical environment. Refer to the
Management of Technology Program in
Chapter VI for further details.

Leaders for Manufacturing Program
The Leaders for Manufacturing program
leads to two master's degrees, an S.M. from
an MIT Engineering department and an
M.B.A. or S.M. from the Sloan School of
Management. Applicants may apply to either
the Department of Civil and Environmental
Engineering or the Sloan School of Manage-
ment and must complete, in addition, a
supplementary application for the other
School and the Leaders Program Admis-
sions Committee to review. Refer to Chapter
VI for further details and to the description of
the Engineering Systems Division in Chapter
VII.

Joint Program in Oceanography and
Applied Ocean Science and
Engineering with the Woods Hole
Oceanographic Institution
A joint degree program between MIT and the
Woods Hole Oceanographic Institution
(WHOI) is intended for students whose
primary career objectives are in the field of
oceanography. The program is described in
more detail at the end of this chapter.

RESEARCH LABORATORIES AND
ACTIVITIES

Program for Environmental Education
and Research
The Program for Environmental Education
and Research (PEER) is the education and
outreach arm of the Center for Environmen-
tal Initiatives (CEI). See Chapter VI for more
details on CEI or visit the PEER web site at
http://cei.mit.edu/Programs/PEER/.

Center for Environmental Health
Sciences
Over the past few years, the department has
carried out a major study on urban environ-
mental quality in collaboration with the
Center for Environmental Health Sciences.
Refer to Chapter VI for further details.

Center for Global Change Science
The Center for Global Change Science
(CGCS) seeks to understand the processes,
natural and human-induced, that lead to
changes in the atmosphere, oceans, and
continental land masses. This forum
provides the opportunity for close coopera-
tion in education and research between
faculty and students of the Department of
Civil and Environmental Engineering and the
Department of Earth, Atmospheric, and
Planetary Sciences. Refer to the Department
of Earth, Atmospheric, and Planetary
Sciences in this chapter for a detailed
description. Contact the CGCS Office at
(617) 253-4902, cgcs@mit.edu, or visit the
web site at http://web.mit.edu/cgcs/.

Mining and Mineral Resources
Research Institute
The Mining and Mineral Resources Research
Institute (MMRRI) coordinates academic and
research activities in the mineral resources
field.

INQUIRIES

Detailed information about the academic
policies and programs of the department
may be obtained by writing to or visiting the
Academic Programs Office, Room 1-281,
MIT, Cambridge, MA 02139-4307,
(617) 253-7101, fax (617) 258-6775, email
CEED@mit.edu.
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Faculty and Staff

Faculty and Teaching Staff

John V. Guttag, Ph.D.
Professor of Computer Science and
Engineering
Head of the Department

Barbara H. Liskov, Ph.D.
Ford Professor of Engineering
Associate Head, Computer Science and
Engineering

L. Rafael Reif, Ph.D.
Professor of Electrical Engineering
Associate Head, Electrical Science and
Engineering

Frederick Clair Hennie Ill, Sc.D.
Professor of Computer Science and
Engineering
Executive Officer

Arthur Clarke Smith, Ph.D.
Professor of Electrical Engineering
Undergraduate Officer
Graduate Officer

Markus Zahn, Sc.D.
Professor of Electrical Engineering
Director, VI-A Internship Program

Professors
Harold Abelson, Ph.D.
Class of 1922 Professor of Computer
Science and Engineering
Margaret MacVicar Faculty Fellow

Anant Agarwal, Ph.D.
Professor of Computer Science and
Engineering
Associate Director, Laboratory for Computer
Science

Dimitri A. Antoniadis, Ph.D.
Ray and Maria Stata Professor of Electrical
Engineering

Arvind, Ph.D.
Charles W. and Jennifer C. Johnson
Professor of Computer Science and
Engineering
(On leave)

Arthur Bernard Baggeroer, Sc.D.
Ford Professor of Engineering

Abraham Bers, Sc.D.
Professor of Electrical Engineering

Dimitri P. Bertsekas, Ph.D.
Professor of Electrical Engineering

Robert Cregar Berwick, Ph.D.
Professor of Computer Science and
Engineering and Computational Linguistics

Louis Benjamin Daniel Braida, Ph.D.
Henry Ellis Warren Professor of Electrical
Engineering

Rodney Allen Brooks, Ph.D.
Fujitsu Professor of Computer Science and
Engineering
Director, Artificial Intelligence Laboratory

James Donald Bruce, Sc.D.
Professor of Electrical Engineering
Vice President for Information Systems

Vincent W. S. Chan, Ph.D.
Joan and Irwin M. Jacobs Professor of
Electrical Engineering and Aeronautics and
Astronautics
Director, Laboratory for Information and
Decision Systems

Munther A. Dahleh, Ph.D.
Professor of Electrical Engineering
(On leave)

Randall Davis, Ph.D.
Professor of Computer Science and
Engineering

Jes s A. del Alamo, Ph.D.
Professor of Electrical Engineering

Michael Leonides Dertouzos, Ph.D.
Professor of Computer Science and
Electrical Engineering
Director, Laboratory for Computer Science

Srinivas Devadas, Ph.D.
Professor of Electrical Engineering

Mildred Spiewak Dresselhaus, Ph.D.
Institute Professor
Professor of Electrical Engineering and
Physics

Clifton G. Fonstad, Jr., Ph.D.
Vitesse Professor of Electrical Engineering
(On leave, spring)

James G. Fujimoto, Ph.D.
Professor of Electrical Engineering

Robert Gray Gallager, Sc.D.
Professor of Electrical Engineering

David K. Gifford, Ph.D
Professor of Computer Science and
Engineering

Shafrira Goldwasser, Ph.D.
RSA Professor of Computer Science and
Engineering

Martha L. Gray, Ph.D.
Edward Hood Taplin Professor of Medical
and Electrical Engineering
Co-Director, Harvard-MIT Division of Health
Sciences and Technology

Paul Edward Gray, Sc.D.
Professor of Electrical Engineering

William Eric Leifur Grimson, Ph.D.
Bernard M. Gordon Professor of Medical
Engineering
Associate Director, Artificial Intelligence
Laboratory

Alan Jay Grodzinsky, Ph.D.
Professor of Electrical, Mechanical, and
Bioengineering
Associate Director, Center for Biomedical
Engineering

Hermann Anton Haus, Sc.D.
Institute Professor
Professor of Electrical Engineering

Berthold Klaus Paul Horn, Ph.D.
Professor of Computer Science and
Engineering
(On leave, spring)

Erich Peter Ippen, Ph.D.
Elihu Thomson Professor of Electrical
Engineering and Physics
(On leave)

Leslie Pack Kaelbling, Ph.D.
Professor of Computer Science and
Engineering
Associate Director, Artificial Intelligence
Laboratory

M. Frans Kaashoek, Ph.D.
Professor of Computer Science and
Engineering

John Gabriel Kassakian, Sc.D.
Professor of Electrical Engineering
Director, Laboratory for Electromagnetic and
Electronic Systems

James Logan Kirtley, Jr., Ph.D.
Professor of Electrical Engineering

Leslie A. Kolodziejski, Ph.D.
Professor of Electrical Engineering

Jin Au Kong, Ph.D.
Professor of Electrical Engineering
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Jeffrey Hastings Lang, Ph.D.
Professor of Electrical Engineering
Associate Director, Laboratory for
Electromagnetic and Electronic Systems

Richard Charles Larson, Ph.D.
Professor of Electrical Engineering
Director, Center for Advanced Educational
Services

Hae-Seung Lee, Ph.D.
Professor of Electrical Engineering
(On leave, spring)

Charles E. Leiserson, Ph.D.
Professor of Computer Science and
Engineering

Jae Soo Lim, Ph.D.
Professor of Electrical Engineering

Tomas Lozano-Perez, Ph.D.
Cecil H. Green Professor of Computer
Science and Engineering

Nancy Ann Lynch, Ph.D.
NEC Professor of Software Science and
Engineering

Thomas L. Magnanti, Ph.D.
Institute Professor
Professor of Management Science and
Electrical Engineering
Dean of the School of Engineering

Roger Greenwood Mark, M.D., Ph.D.
Professor of Health Sciences and
Technology and Electrical Engineering

Albert Ronald Meyer, Ph.D.
Hitachi America Professor of Computer
"cience and Engineering

vio Micali, Ph.D.
Professor of Computer Science and
Fgineering
)r leave)

lArvin Lee Minsky, Ph.D.
Professor of Media Arts and Sciences and
Computer Science and Engineering

Sanjoy Kumar Mitter, Ph.D.
Professor of Electrical Engineering
Director, Center for Intelligent Control
Systems

Joel Moses, Ph.D.
Institute Professor
Professor of Computer Science and
Engineering and Engineering Systems

Alan Victor Oppenheim, Sc.D.
Ford Professor of Engineering
Margaret MacVicar Faculty Fellow

Terry Philip Orlando, Ph.D.
Professor of Electrical Engineering

Ronald Richard Parker, Ph.D.
Professor of Electrical Engineering and
Nuclear Engineering

William Tower Peake, Sc.D.
Professor of Electrical and Bioengineering

Paul Livingstone Penfield, Jr., Sc.D.
Dugald Caleb Jackson Professor of Electrical
Engineering

Ronald Linn Rivest, Ph.D.
Andrew and Edna Viterbi Professor of
Computer Science and Engineering

James Kerr Roberge, Sc.D.
Professor of Electrical Engineering

Jerome H. Saltzer, Sc.D.
Professor of Computer Science and
Engineering

Herbert H. Sawin, Ph.D.
Professor of Chemical Engineering and
Electrical Engineering

Martin A. Schmidt, Ph.D.
Professor of Electrical Engineering
Director, Microsystems Technology
Laboratories

Stephen David Senturia, Ph.D.
Barton L. Weller Professor of Electrical
Engineering

Jeffrey Howard Shapiro, Ph.D.
J. A. Stratton Professor of Electrical
Engineering
Director, Research Laboratory of Electronics

Henry I. Smith, Ph.D.
Joseph F. and Nancy P. Keithley Professor
of Electrical Engineering

Charles G. Sodini, Ph.D.
Professor of Electrical Engineering

David Hudson Staelin, Sc.D.
Professor of Electrical Engineering
Assistant Director, Lincoln Laboratory

Kenneth Noble Stevens, Sc.D.
Clarence Joseph LeBel Professor of
Electrical Engineering

Gerald Jay Sussman, Ph.D.
Matsushita Professor of Electrical
Engineering

Peter Szolovits, Ph.D.
Professor of Computer Science and
Engineering

Donald Eugene Troxel, Ph.D.
Professor of Electrical Engineering

John N. Tsitsiklis, Ph.D.
Professor of Electrical Engineering and
Computer Science
(On leave, fall)

George C. Verghese, Ph.D.
Professor of Electrical Engineering

Stephen Ashley Ward, Ph.D.
Professor of Computer Science and
Engineering

Cardinal Warde, Ph.D.
Professor of Electrical Engineering

Thomas Fischer Weiss, Ph.D.
Professor of Electrical and Bioengineering

Jacob K. White, Ph.D.
Professor of Electrical Engineering

Alan Steven Willsky, Ph.D.
Edwin S. Webster Professor of Electrical
Engineering

Gerald Loomis Wilson, Sc.D.
Vannevar Bush Professor
Professor of Electrical and Mechanical
Engineering

Patrick Henry Winston, Ph.D.
Ford Professor of Engineering

John L. Wyatt, Jr., Ph.D.
Professor of Electrical Engineering

Victor W. Zue, Sc.D.
Professor of Electrical Engineering and
Computer Science

Associate Professors
Akintunde 1. Akinwande, Ph.D.
ITT Career Development Associate Professor
of Electrical Engineering

Saman P. Amarasinghe, Ph.D.
Associate Professor of Computer Science
and Engineering
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Duane S. Boning, Ph.D.
Associate Professor of Electrical Engineering
and Computer Science
Associate Director, Microsystems
Technology Laboratories
(On leave, spring)

Anantha P. Chandrakasan, Ph.D.
Associate Professor of Electrical Engineering
(On leave)

Julie O'Brien Dorsey, Ph.D.
Associate Professor of Computer Science
and Engineering and Architecture
(On leave, fall)

Dennis M. Freeman, Ph.D.
W. M. Keck Career Development Associate
Professor of Electrical Engineering

Peter L. Hagelstein, Ph.D.
Associate Professor of Electrical Engineering
(On leave, fall)

Judy L. Hoyt, Ph.D.
Associate Professor of Electrical Engineering

Oing Hu, Ph.D.
Associate Professor of Electrical Engineering

Daniel Jackson, Ph.D.
Douglas T. Ross Career Development
Associate Professor of Software Technology

Franz X. Kaertner, Ph.D.
Associate Professor of Electrical Engineering
and Computer Science

David R. Karger, Ph.D.
Esther and Harold E. Edgerton Career
Development Associate Professor of
Computer Science and Engineering

Steven B. Leeb, Ph.D.
Associate Professor of Electrical Engineering

Leonard McMillan, Ph.D.
Associate Professor of Computer Science
and Engineering

Alexandre Megretski, Ph.D.
Esther and Harold E. Edgerton Career
Development Associate Professor of
Electrical Engineering

Rajeev J. Ram, Ph.D.
Associate Professor of Electrical Engineering

Martin C. Rinard, Ph.D.
Associate Professor of Computer Science
and Engineering

Madhu Sudan, Ph.D.
Associate Professor of Computer Science
and Engineering

Vahid Tarokh, Ph.D.
Associate Professor of Electrical Engineering

Seth Teller, Ph.D.
X-Consortium Career Development
Associate Professor of Computer Science
and Engineering

Bruce Tidor, Ph.D.
Associate Professor of Electrical Engineering
and Computer Science and Bioengineering
and Environmental Health

Gregory W. Wornell, Ph.D.
Associate Professor of Electrical Engineering

Assistant Professors
Krste Asanovic, Ph.D.
Assistant Professor of Computer Science
and Engineering

Hari Balakrishnan, Ph.D.
KDD Career Development Assistant
Professor of Computer Science and
Engineering

Vladimir Bulovic, Ph.D.
Assistant Professor of Electrical Engineering

Trevor Darrell, Ph.D.
Assistant Professor of Computer Science
and Engineering

Piotr Indyk, Ph.D.
Assistant Professor of Computer Science
and Engineering

Tommi S. Jaakkola, Ph.D.
Assistant Professor of Computer Science
and Engineering

Steve G. Massaquoi, Ph.D., M.D.
Assistant Professor of Electrical Engineering
and Health Sciences and Technology

Muriel Medard, Ph.D.
Assistant Professor of Electrical Engineering

Robert T. Morris, Ph.D.
Assistant Professor of Computer Science
and Engineering

David J. Perreault, Ph.D.
Assistant Professor of Electrical Engineering
and Computer Science

Michael H. Perrott, Ph.D.
Assistant Professor of Electrical Engineering
and Computer Science

Rahul Sarpheshkar, Ph.D.
Assistant Professor of Electrical Engineering

Visiting Professor
Sherra E. Kerns, Ph.D.
Professor of Electrical Engineering

Kenneth K. 0, Ph.D.
Associate Professor of Electrical Engineering

Adjunct Professors
Olivier D. Faugeras, Ph.D.
Adjunct Professor of Computer Science and
Engineering

G. David Forney, Ph.D.
Bernard M. Gordon Adjunct Professor of
Electrical Engineering

Butler W. Lampson, Ph.D.
Adjunct Professor of Computer Science and
Engineering

Senior Lecturers
Michael Athans, Ph.D.
Fernando Jose Corbat6, Ph.D.
Jack Bonnell Dennis, Sc.D.
Peter Elias, Ph.D.
Robert Mario Fano, Sc.D.
Lawrence Samuel Frishkopf, Ph.D.
Leonard A. Gould, Sc.D.
John Francis Reintjes, M.E.E.
William Francis Schreiber, Ph.D.
Louis Dijour Smullin, S.M.
Christopher J. Terman, Ph.D.
Richard Douglas Thornton, Sc.D.

Lecturers
Stephen Kent Burns, Ph.D.
Chathan M. Cooke, Ph.D.
Robert Harvey Rines, Ph.D.
Douglas T. Ross, S.M.
Howard E. Shrobe, Ph.D.
John Avery Tucker, M.Engrg.,

Director of VI-A Program, Emeritus
Bruce D. Wedlock, Sc.D.

Technical Instructors
James Bales
Anthony J. Caloggero
Frederick P. Cote, M.Ed.
Lourenco R. Pires, B.S.
Byron M. Roscoe, M.S.
C. Li-Wen Wang, Ph.D.
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Research Staff

Senior Research Scientists
David D. Clark, Ph.D.
Marija D. Ilic', D.Sc.
Thomas Frederic Knight, Jr., Ph.D.
David L. Tennenhouse, Ph.D.

Principal Research Engineers
Eliot Frank, Ph.D.
Stephen D. Umans, Ph.D.

Research Scientist
M'chael B. Mcllrath, B.S.

Research Engineer
Joseph M. Walsh

Research Affiliates
Sheila Prasad, Ph.D.
Aleksandar M. Stankovic, Ph.D.

Postdoctoral Lecturers
Tony L. Eng, Ph.D.
Jinane Abounadi, Ph.D.
Ibrahim Abou Faycal, Ph.D.

Administrative Staff

Katrina Anderson, M.S.
Applications Development Programmer

David S. Bannister
Applications Development Programmer

Rachel J. Bredemeier, B.A.
Communications Coordinator

Lisa A. Bella
Assistant to the Executive Officer

Peggy Carney
Administrator, Graduate Admissions

Cheryl Charles
Hscal Officer

Elizabeth D. Cooper, Ed.D.
Administrative Officer

Myron L. Freeman
Manager of Departmental Computing

Anne M. Hunter, B.A.
Administrator, Undergraduate and M.Eng.
Programs

Marilyn A. Pierce
Administrator, Graduate Program

Vera Sayzew, M.Ed.
Co-Administrator, Undergraduate and
M.Eng. Programs

Helen V. Schwartz, M.S.
Department Database Administrator

Professors Emeriti

Michael Athans, Ph.D.
Professor of Electrical Engineering, Emeritus

Amar Gopal Bose, Sc.D.
Professor of Electrical Engineering, Emeritus

Fernando Jose Corbat6, Ph.D.
Professor of Computer Science and
Engineering, Emeritus

Wilbur Bayley Davenport, Jr., Sc.D.
Professor of Communications Science and
Engineering, Emeritus

Jack Bonnell Dennis, Sc.D.
Professor of Computer Science and
Engineering, Emeritus

Alvin William Drake, Sc.D.
Professor of Electrical Engineering, Emeritus

Murray Eden, Ph.D.
Professor of Electrical Engineering, Emeritus

Peter Elias, Ph.D.
Professor of Electrical Engineering, Emeritus

David Jacob Epstein, Sc.D.
Professor of Electrical Engineering,
Emeritus

Shaoul Ezekiel, Sc.D.
Professor of Aeronautics and Astronautics
and Electrical Engineering, Emeritus

Robert Mario Fano, Sc.D.
Ford Professor of Electrical Engineering and
Computer Science, Emeritus

Lawrence Samuel Frishkopf, Ph.D.
Professor of Electrical and Bioengineering,
Emeritus

Harry Constantine Gatos, Ph.D.
Professor of Molecular Engineering and
Electronic Materials, Emeritus

Leonard A. Gould, Sc.D.
Professor of Electrical Engineering, Emeritus

Carl Eddie Hewitt, Ph.D.
Associate Professor of Computer Science
and Engineering, Emeritus

Robert Spayde Kennedy, Sc.D.
Professor of Electrical Engineering, Emeritus

Robert Louis Kyhl, Ph.D.
Professor of Electrical Engineering, Emeritus

Francis Fan Lee, Ph.D.
Professor of Electrical Engineering and
Computer Science, Emeritus

Jerome Ysrael Lettvin, M.D.
Professor of Electrical and Bioengineering
and Communications Physiology, Emeritus

Alan Louis McWhorter, Sc.D.
Professor of Electrical Engineering, Emeritus

Frederic Richard Morgenthaler, Ph.D.
Professor of Electrical Engineering, Emeritus

Walter E. Morrow, Jr., M.S.
Professor of Electrical Engineering, Emeritus

George Woodman Pratt, Jr., Ph.D.
Professor of Electrical Engineering, Emeritus

John Francis Reintjes, M.E.E.
Professor of Electrical Engineering, Emeritus

Walter Alter Rosenblith, Ing.Rad.
Institute Professor, Emeritus
Professor of Communications Biophysics,
Emeritus
Provost, Emeritus

Jack Philip Ruina, D.E.E.
Professor of Electrical Engineering, Emeritus

William Francis Schreiber, Ph.D.
Professor of Electrical Engineering, Emeritus

Campbell Leach Searle, S.M.
Professor of Electrical Engineering, Emeritus

William McConway Siebert, Sc.D.
Ford Professor of Engineering, Emeritus

Louis Dijour Smullin, S.M.
Professor of Electrical Engineering, Emeritus

Richard Douglas Thornton, Sc.D.
Professor of Electrical Engineering, Emeritus

Arthur Robert von Hippel, Ph.D.
Institute Professor, Emeritus
Professor of Electrophysics, Emeritus

Joseph Weizenbaum, S.M., Sc.D.
(honoris causa)

Professor of Computer Science and
Engineering, Emeritus

David Calvin White, Ph.D.
Ford Professor of Engineering, Emeritus

John McReynolds Wozencraft, Ph.D.
Professor of Electrical Engineering, Emeritus

Henry Joseph Zimmermann, S.M.
Professor of Electrical Engineering, Emeritus
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Professional and
Preprofessional Programs

Many of the products and services in
modern society are based upon the work of
electrical engineers and computer scientists.

The tremendous reduction over the last
decade in the cost of digital electronic
devices has led to an explosive growth in the
use of computers and computation. At the
same time, our increased understanding of
computer science has made possible the
development of new software systems of
increased power, sophistication, and
flexibility.

Electrical communication systems involving
wires, optical fibers, or wireless technology
abound in radio, television, telephone, and
computer-communication networks. Modern
electronics has made possible sophisticated
instrumentation systems for use in all
branches of the physical and biological
sciences, as well as in most areas of
engineering and manufacturing. Electrical
machines and electronic circuits control a
multitude of systems that deeply affect our
lives in many ways. The large quantities of
electric power that serve society are
provided by electric generators and are
controlled and distributed by complex
transmission and switching networks.

Modern electronic systems are increasingly
digital in nature, exceedingly complex, and
would be inconceivable without today's VLSI
chip technology. Indeed, such systems are
so complex that the principles of their design
bear great similarities to the design principles
of large software systems. Thus, computer
science and electronic system design require
similar backgrounds in many respects, and
computer aids to design are essential in this
ever-expanding domain of engineering.

The pervasiveness and success of electrical
engineering and computer science are due
in large part to the conceptual models that
electrical engineers and computer scientists
have developed for the devices and systems
with which they must deal. These models are
based on a background of mathematics and
physical sciences, including the fundamental
electric and magnetic properties of materials,
and are employed in a wide range of applied
problems in both man-made and biological
systems.

Accordingly, the focus of the undergraduate
curricula is on the fundamental principles
and models of the electrical and computer
sciences. Engineering concentrations,
laboratory subjects, independent projects,
and research complement this preparation
by introducing more specialized techniques
of analysis, design, and experimentation in a
variety of fields.

More information about the department and
its programs can be found from the
department's web site at
http://www-eecs.mit.edu.

For students entering MIT from secondary
schools and planning professional careers in
the fields of electrical engineering and
computer science, the Department of
Electrical Engineering and Computer Scienc;
offers programs leading to the Master of
Engineering degree and to the Bachelor of
Science degree. Three preprofessional four-
year bachelor's programs are available. One
is for students specializing in electrical
science and engineering, a second for those
specializing in computer science and
engineering, and a third for those whose
interests cross this traditional boundary. The
principal departmental professional program
leads directly, through a seamless five-year
course of study, to the simultaneous
awarding of the Master of Engineering and
one of the three bachelor's degrees. An
undergraduate who wishes to pursue the
Master of Engineering degree should initially
register for any of the three bachelor's
programs. The VI-A Internship program
combines either the professional Master of
Engineering or a preprofessional bachelor's
academic program with periods of industrial
practice at affiliated companies. All these
programs are described in more detail in the
paragraphs and sections that follow. A mino
in Biomedical Engineering is also available.
For more information, see the Dean's
Statement for the School of Engineering.

The program leading to the Master of
Engineering degree in Electrical Engineering
and Computer Science is intended to
provide the depth of knowledge and the
skills needed for professional work as well am
the breadth and perspective essential for
engineering leadership in an increasingly
complex technological world. This program
builds on the General Institute Requirement
in science and the humanities, together with
18.03 Differential Equations and the core of
required departmental subjects (6.001,
6.002, 6.003, and 6.004, each including a
laboratory component), which introduce
students to the fundamentals of electrical
circuits and dynamic systems, and to the
principles of computation and the organiza-
tion of computing systems. The heart of the
program is a group of nine Engineering
Concentration subjects selected from seven
concentration lists under constraints
designed to ensure appropriate depth and
breadth. The remainder of the program
consists of restricted choices in engineering
laboratories and mathematics which,
together with free electives and a thesis,
permit individual students to shape their
programs to their special interests.

Chapter Vil
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The major part of the Master of Engineering
curriculum is composed of classroom
subjects presented in lecture-recitation
format. These subjects provide an organized
introduction to the principles and applica-
tions of electrical engineering and computer
science-an introduction that is reinforced
by regularly assigned homework exercises
and, in many cases, elementary laboratory or
design problems. An appreciation of the
principles of successful design is an
important goal of the curriculum. The extent
to which each departmental subject
contributes towards this goal is indicated in
the catalogue description of the subject
through the specification of Engineering
Design (ED) points; a total of at least 48 ED
points is required in each student's pro(rmti.

The focus on design is also aided i\ two
other important components of the Mister 0f
Engineering program: laboratory-projeot
subjects and thesis. Laboratory-projec
subjects expose the student to the d!il of
experiments, equipment, or computer
programs, as well as to the problems of
rmplementation and the evaluation of results
Because of the importance of this exper
ence, students are expected to complete
one departmental laboratory subject in
addition to the General Institute Laboratory
Requirement, which may be satisfied by a
second departmental laboratory subrt 1.
Most departmental laboratory subjectin
provide 12 ED points. The thesis for t r
Master of Engineering degree is normally ".1
units of effort; each thesis is assigned an
appropriate number of ED points by the
thesis supervisor depending on the nature of
the activity. Joint theses, based on a group
project in which each participant has an
identified responsibility, are encouraged.

ie four-year preprofessional programs
Siding to a Bachelor of Science degree are
slorter and less comprehensive than the
Master of Engineering program. These
programs are accredited by the Accredita-

n Board for Engineering and Technology
'-BET) and, in the case of VI-2 and VI-3, by
"e Computer Science Accreditation Board
(CSAB). Recipients of a Master of Engineer-
ing degree normally receive a Bachelor of
Science degree simultaneously. No thesis is
explicitly required for the preprofessional
Bachelor of Science degree. However, every
program must include a major project
experience at an advanced level, culminating
in written and oral reports. Normally, the
thesis for the Master of Engineering degree

I 

11 provide this experience for students

r-ceiving both degrees simultaneously.

Master of Engineering in Electrical Engineering and Computer Science/Course VI-P
See Notes on Daichelor's Degree Programs below.

The program for freshmen entering in the summer of 2001 or later includes a Communcation Requirement of 4
subjects: 2 Humanities, Arts, and Social Sciences IHASS) subjects designated as Communication Intensive
(CI-H) and 2 Communication Intensive subjects in the major, to be specified in the 2002-2003 Bulletin.

General Institute Requirements (GIRs) Subjects

Science Requirement

Humanities, Arts, and Social Sciences Requirement

Restricted Electives in Science and Technology (REST) Requirement [can be satisfied ,y 6.01 or 0.00
and 18.03 in the Departmental Program]

Labcratory Requirement

TOTAL GIR Subjects Required for S.B. and M.Eng. Degrees

PLUS
Departmental Program

6

8

2

17

Units

Sul~jobe rrre,,s i ~oo' are followed by credit units, Engineering Design (ED) joasn. ir 1i. o x toii
q'core dn rIioo /n Itics).

Required Subjects 96

6.001
6.002
6.003
6.004
18.03
6.ThG

Structure arid Interpretation of Computer Programs, 15 (ED 4), REST
Circuits and Electronics, 15 (ED 4), REST; 8.02', 18.03*
Signals arid Systems, 15 (ED 4): 6.002
Computation Structures, 15 (ED 4); 6.001, 6.002
Differential Equations, 12, REST; 18.02' or 18.014
M.Eng. Thesis, 24 (ED 0-24)**

Restricted Electives 156
1. Three of the following Mathematics subjects including either 6.041 or 11i . r> 1 i ,ni
1994, students may choose 18.063 instead of 0.042J.) Note that some of theso sueie i i p u5 ' o.
several subjects in the Engineering Concentration lists and are required in certain designated S.B. programs.

6.041 Probabilistic Systems Analysis, 12, REST; 18.02
or

18.440 Probability, 12; 18.02'

6.042J
18.04
18.06
18.100

Mathematics for Computer Science, 12; 18.02'
Complex variables with Applications, 12; 18.03*
Linear Algebra, 12, REST; 18.02*
Analysis I, 12; 18.03*

2. One 12-unit subject selected from the undergraduate laboratory subjects 6.100-6.182. Students who take
both 6.021 J and 6.022J are exempted from this requirement. Note that this departmental requirement is in
addition to the General Institute Laboratory Requirement.

3. A total of nine subjects from the lists of Engineering Concentrations (described on the following pages), as
follows: (a) a Large Concentration consisting of a header and two other subjects from a single Engineering
Concentration; (b) two Small Concentrations. each consisting of a header and one other subject from a single
Engineering Concentration; (c) two additional Concentration Elective Subjects, freely chosen from any of the
seven Engineering Concentrations. Note that prerequisite structures and designated S.B. program requirements
may place further constraints on these selections.

4. Every approved degree program must include at least 48 Engineering Design (ED) points.

5. Every approved degree program must include 66 units of graduate credit in addition to the 24 units of 6.ThG
(M.Eng. Thesis) listed above. The 66 units of graduate credit must include four H-level subjects totaling at least
42 units; these 42 units must include 36 units of H-level subjects taken within the department.

6. Every approved degree program must be arranged so as to satisfy the requirements of one of the bachelor's
degree programs.

(continued on next page)
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Departmental Program units that also satisfy the GIRs (27)

Unrestricted Electives 60

Total Units Beyond the GIRs Required for simultaneous award of M.Eng. and S.B. Degrees 285
This must inc!ude at least 180 untcs of credit for the S.B. degree and at least 66 1nits of graduate credit plus
graduate thesis.

No subject can be counted both as part of the 1 7-subject GIRs and as part of the 285 units required beyond the
GIRs. Every subject in the student's departmental program will count toward one or the other, but rrot both.
Similarly, no single subject may be counted in more than one category of departmental restricted electives.

Notes on Course VI-P
'Alternate prerequisites are listed in the subject description.

"VI-PA Program requires performance of thesis at company location.

For an explanation of credit units, or hours, please refer to the Guide to Subject Listings in Chapter VIII of this
catalogue.

Notes on Bachelor's Degree Programs
The Master of Engineering in Elecncal Engineering and CoMputer Science degree is only awarded to students
who have received, or are simultaneously receiving, one of the three bachelor's degrees. Students who are
receiving the two degrees simultaneously should remember that one of the requirements of the Master of
Engineering degree is satisfying the explicit requirements for one of the bachelor's degrees. Students who
receive the Master of Engineering degree after having obtained one of the three bachelor's degrees must fulfill
the requirements for Course 6-P as described above, including a 24-unit M.Eng. Thesis and 66 additional units
of graduate credit, for a total of 90 units beyond the bachelor's degree. The 66 units must include four H-level
subjects totalling at least 42 units. A minimum of 36 of these H-level units must come from subjects taken within
the department.

The requirements listed for the department
programs are not rigid. Much flexibility is built
into the elective structure; 60 units of totally
unrestricted electives are included in every
Master of Engineering program. Some
further variations in requirements are
routinely permitted, while still others will be
considered on an individual basis. Approval
of requests for substantial changes may be
granted to well-prepared students whose
proposed programs provide an integrated
approach to a well-defined educational
objective and are comparable with the listea
curricula in breadth and depth. Changes
affecting the required core portion of each
curriculum, however, are rarely approved.

Programs leading to the professional five-
year Master of Engineering degree or to the
preprofessional four-year Bachelor of
Science degrees can easily be arranged to
be identical through the junior year. At the
end of the junior year, students with strong
academic records will be offered the
opportunity to continue through the five-yea
master's program. To remain in the program
and to receive the Master of Engineering
degree, students will be expected to
maintain strong academic records. Admis-
sion to the Master of Engineering program i
open only to undergraduate students who
have completed their junior year in the
Department of Electrical Engineering and
Computer Science at MIT. Students with
other preparations seeking a master's level
experience in EECS at MIT should see the
Master of Science program described later
this chapter.

The fifth year of study toward the Master of
Engineering degree can be supported by a
combination of personal funds, participatior
in the VI-A Internship Program described
later in this chapter, an award such as a
National Science Foundation Fellowship, a
fellowship or traineeship awarded by MIT, a
graduate assistantship, or an interest-free
student loan. Assistantships require
participation in research or teaching in the
department or in one of the associated
laboratories. Assistants normally register for
two or three scheduled classroom or
laboratory subjects, depending upon the
conditions of their appointments, and may
receive academic credit for their participatio
in the teaching or research program.
Support through an assistantship may
extend the period required to complete the
Master of Engineering program by an
additional term or two. Support is granted
competitively to graduate students and will
not be available for all of those admitted to
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the Master of Engineering program. If
provided, department support for Master of
Engineering candidates is limited to the first
three terms as a graduate student, unless
the Master of Engineering thesis has been
completed.

Additional information about the
department's professional and
preprofessional programs may be obtained
from the EECS Undergraduate Office,
Room 38-476, MIT, Cambridge, MA
02139-4307, (617) 253-7329.

ENGINEERING CONCENTRATIONS

Artificial Intelligence and Applications
This concentration is concerned with the use
of computation to accomplish specific tasks
that are complex and often only weakly
defined. Attention necessarily focuses on
subsets of these tasks for which useful
solutions can be developed. Since problems
in this area are often motivated by a desire to
understand or emulate intelligent human
behavior, there are strong links to other fields
such as neuroscience, psychology. mechani-
cal engineering. and linguistics

Hear "
6.03,1 'o ficiail int( lle tnm

Undergraduate
6.036', 6.038', (.03J.0, ;61801. 9-0.0.

Graduate H- and G-level
6.825, 6.833, 6.835*, 6.836, 6.837(G),
6.838J, 6.863J, 6.866, 6.867, 6.868J,
6.871, 6.872J, 6.873, 6.946J, 6.891, 6.892

*No longer offered, but may be used if taken
in previous years.

Bioelectrical Engineering
This concentration applies engineering
principles and tools to the understanding of
living systems and to the design of technical
devices whose specifications require some
knowledge of the properties of living
systems. Examples include the quantitative
description of biological, physiological, or
psychological systems, e.g., circulatory,
sensory, or skeletal systems, protein or
genetic structures, speech and natural
language; devices that improve the operation
of pathological systems, e.g., pacemakers,
sensory aids, artificial tissues; and systems
that aid in the effective delivery of health
care, e.g., imaging systems, medical
decision aids.

Bachelor of Science in Electrical Science and Engineering/Course VI-1

Bachelor of Science in Electrical Engineering and Computer Science/Course VI-2

Bachelor of Science in Computer Science and Engineering/Course VI-3

Those receiving simultaneous award of Master of Engineering in Electrical Engineering and Computer Science
Course VI-P: See Course description of VI-P above.

The program for freshmen entering in the summer of 2001 or later includes a Communication Requirement of 4
subjects: 2 Humanities, Arts, and Social Sciences (HASS) subjects designated as Communication Intensive
(Cl-H) and 2 Communication Intensive subjects in the major, to be specified in the 2002-2003 Bulletin.

General Institute Requirements (GIRs) Subjects

Science Requirement 6

Humanities, Arts, and Social Sciences Requirement 8

Restricted Electives in Science and Technology (REST) Requirement [can he satisfied h> ,.001 or q
and 18.03 in the Departmental Program] 2

Laboratory Requirement 1

TOTAL GIR Subjects Required for S.B. Degree 17

PLUS
Departmental Program Units

Subject names below are followed by credit units, Engineering Design (ED) points, and bY prerequisites if any
(corequisites in italics).
Required Subjects 72

6.001 Structure and Interpretation of Computer Programs, 15 (ED 4), RLST
6.002 Circuits and Electronics, 15 (ED 4), REST; 8.02', 18.03'
6.003 Signals and Systems, 15 (ED 4): 6.002
6.004 Computation Structures, 15 (ED 4): 6.001, 6.002
18.03 Differential Equations, 12, REST: 18.02*

Restricted Electives 96

1. Either 6.04 1 :r 1.440 or 6.042J. Students in C urse V1 1 miussl s i ither 6.041 o 1l 140: tudel it
Course VI-3 must select 6.042J.

2. One 12-unit subject selected from the undergraduate laboratory subjects 6.100-6.182. Students in Course
VI-3 must select 6.170. Students in Course VI-1 or VI-2 who take both 6.02 1J and 6.022J are exempted from
this requirement. Note that this departmental laboratory requirement is in addition to the General Institute
Laboratory Requirement.

3. Five subjects from the list of Engineering Concentration subjects (described on the folliowing pages)
constrained as follows:

a) Students in Course VI-1 must take the header subjects in each of the three Electrical Engineering
Concentrations (Communication, Control. and Signal Processing; Devices, Circuits, and Systems: and
Electrodynamics and Energy Systems). They must also take either one additional subject in one of these three
Concentrations and one additional subject from any of the seven Concentrations or else the header and one
additional subject in the Bioelectrical Engineering Concentration.

b) Students in Course Vl-3 must take the header subjects in each of the three Computer Science
Concentrations (Artificial Intelligence and Applications: Computer Systems and Architecture: and Theoretical
Computer Science). They must also take either one additional subject in one of these three Concentrations and
one additional subject from any of the seven concentrations or else the header and one additional subject in the
Bioelectrical Engineering Concentration.

c) Students in Course VI-2 must take the header subjects from any two of the Electrical Engineering
Concentrations and any two of the Computer Science Concentrations. The fifth Engineering Concentration
subject may come from any of the seven Concentrations.

4. Every approved degree program must contain at least 48 Engineering Design (ED) points and must include a
major project experience at an advanced level.

(continued on next page)
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Departmental Program units that also satisfy the GIRs (27)

48Unrestricted Electives

Total Units Beyond the GIRs Required for S.B. Degree 189
No subject can be counten t : as parto the 17-subject GiRs andi as part of 'he 189 units required beyond the
GIRs. Every subject in thn >. nts depatrnental program will count toward one or the other, but not both.
Similarly, no single subject may be counted in more than one category of departmental restricted electives.

Notes on Courses VI-1, VI-2, VI-3
*Alternate prerequisites are listed in the subject descriptions.

For an explanation of credit units, or hours, please refer to the Guide to Subject Listings in Chapter Viii of this
catalogue.

Header
6.021J Quantitative Physiology: Cells and

6.022J, 6.023J, 6.024J, 6.501*, 6.801,
7.05, 9.35

Graduate H-level
6.343, 6.345, 6.541J, 6.542J, 6.551J,
6.552J, 6.553J, 6.555J, 6.561J, 6.566J,
6.863J, 6.872J, 6.971

Appropriate graduate H-level Course VII an:
HST subjects.

*No longer offered, but may be used if take
in previous years.

Communication, Control, and Signal
Processing
This concentration is concerned with
fundamental issues in the design, modeling,
identification, optimization, and control of
stochastic and/or dynamic systems; and the
analysis and synthesis of algorithms and
systems that process signals or information.
Related applications are of interest, such as
optical and data communication networks
processing of speech, image, radar,
geophysical, oceanographic, and other
signals; distributed and parallel computation
neural networks; power systems; aerospac:
systems; and logistical systems.

Header
6.011 Introduction to Communication,

Control, and Signal Processing

Undergraduate
6.302, 6.401

Graduate H-level
6.231, 6.241, 6.242, 6.243J, 6.245, 6.251
6.252J, 6.262, 6.263J, 6.281J, 6.335*,
6.336J, 6.337J, 6.338J, 6.341, 6.343,
6.344, 6.345, 6.432, 6.433, 6.435, 6.441,
6.450, 6.451, 6.455J, 6.456J, 6.686,
6.687*, 6.855J, 6.972

*No longer offered, but may be used if take,
in previous years.
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,zomputer Systems and Architecture
This concentration is characterized by its
emphasis on the artifacts underlying
computing systems such as machine
architectures, networks, data management
systems and compilers. The problems
studied are typically relatively well defined,
and solutions are evaluated according to
rrany criteria, including performance, cost,
and completeness. Many subjects empha-
size design and optimization issues and the
definition of interfaces.

Header
6,033 Computer System Engineering

Undergraduate
6.035, 6.313*, 6.857

G iduate H-level
6 1, 6.821, 6.823, 6.824, 6.826, 6.827,
6 2li9, 6.846, 6.853*, 6.872J, 6.893, 6.894

'No longer offered, but may be used if taken
in previous years.

Devices, Circuits and Systems
This concentration concerns the application
of electronics to the tasks of signal process-
ing and energy transduction, including
synthesis and fabrication as well as analysis
and modeling of components, networks, and
systems. Examples include digital and
analog circuits and systems; power electron-
cs, D/A and A/D conversion; silicon and
compound semiconductor physics, devices
and simulation; micromechanical sensors
and actuators; quantum physics and
devices; superconductivity.

Header
6.012 Microelectronic Devices and Circuits

Iergraduate
51, 6.152J, 6.302, 6.313*

Graduate H- and G-level
6 3,1(G), 6.331, 6.333*, 6.334, 6.335',

A1, 6.372*, 6.373*, 6.374, 6.720J,
8, 6.730, 6.732, 6.751*, 6.763, 6.771,
2, 6.773, 6.774, 6.775, 6.776J, 6.777,

778J, 6.780, 6.781, 6.973

*Nm longer offered, but may be used if taken
r previous years.

Electrodynamics and Energy Systems
This concentration concerns the applications
of Maxwell's equations and the Lorentz force
law to quasistatic and electrodynamic
systems and media. Examples include
power systems; rotating machinery;
electromechanical actuators, sensors, and
systems; dielectric physics and high-voltage
engineering; electromagnetic wave theory;
radio, microwave, and optical systems;
electrodynamics of plasmas and fusion
energy systems; lasers, nonlinear optical
interactions, and optical information
processing; and electrophysiological and
electrochemical systems.

Header
6.013 Electromagnetic Fields and Energy
or
6.014 Electrodynamics

Undergraduate
6.014 or 6.013, 6.061, 6.312, 22.061

Graduate H- and G-level
6.334, 6.561J, 6.601(G), 6.630, 6.631,
6.632, 6.633, 6.634J, 6.635, 6.637, 6.651J,
6.661, 6.671, 6.672, 6.673, 6.683J, 6.685,
6.686, 6.728, 6.974

*No longer offered, but may be used if taken
in previous years.

Theoretical Computer Science
This concentration is characterized by the
use of mathematics to better understand
computation. The subarea of complexity
theory studies the limits and capabilities of
various models of computation, as well as
the relationships among models. In the
subarea of algorithms, the efficient use of
computational resources-such as time,
memory, and the number of processors-is
explored. The subarea of semantics studies
the expressiveness of computer languages.
Topics within theoretical computer science
are drawn from the entire range of computer
science, from artificial intelligence to systems
engineering, but with an emphasis on formal
reasoning.

Header
6.046J Introduction to Algorithms

Undergraduate
6.044J*, 6.045J, 18.433

Graduate H-level
6.251J, 6.336J, 6.337J, 6.338J, 6.840J,
6.841J, 6.844, 6.848J, 6.852J, 6.854J,
6.855J, 6.856J, 6.859J, 6.875J, 6.895,
6.896

*No longer offered, but may be used if taken
in previous years.

VI-A INTERNSHIP PROGRAM

The VI-A Internship Program enables
students to combine classroom studies with
practical experience in industry through a
series of supervised work assignments at
one of the companies or laboratories
participating in the program. Collectively, the
participating organizations provide a wide
spectrum of assignments in the various fields
of electrical engineering and computer
science, as well as an exposure to the kinds
of activities in which engineers are currently
engaged. Since a continuing liaison between
the companies and faculty of the department
is maintained, students receive assignments
of progressive responsibility and sophistica-
tion that are usually more professionally
rewarding than typical summer jobs.

The VI-A Internship Program is primarily
designed to work in conjunction with the
department's five-year Master of Engineering
degree program. Internship students may
complete up to four assignments with their
cooperating company-usually three
summers and one regular term. While on
internship assignment, students receive pay
from the participating company as well as
academic credit for their work.

In the year 2001 substantial changes have
been made to the VI-A Internship Program to
maximize flexibility for VI-A students by
allowing easy entrance and exit at any time.
A new Fall VI-A recruitment has been added
for seniors who wish to do an industry-based
Master of Engineering thesis.
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'I
Doctoral and Predoctoral
Programs

Undergraduate students may apply for
admission to the VI-A Internship Program
during the annual selection periods in the
Fall and Spring terms. The department
cannot guarantee the acceptance of a
student into the program, since openings
are limited. At the end of their junior year,
most VI-A students can expect to gain
admission to VI-PA, the Internship version of
VI-P, the department's five-year Master of
Engineering degree program. VI-PA
students do their M.Eng. theses at their
participating company's facilities. They can
apply up to 48 units of work-assignment
credit toward their M.Eng. degree. Thus,
completing the Master of Engineering
program need not take longer under VI-PA
than under the VI-P program.

VI-A students who do not gain admission to
VI-PA complete a minimum of two work
assignments and receive the bachelor's
degree, normally at the end of four years.
One of the work assignments may be used
for the required Advanced Undergraduate
Project, by including a written report and
approval by a faculty member.

VI-A students generally remain with the
company with which they start the program.
At the conclusion of the program, students
are not obliged to accept employment with
the company, nor is the company obliged to
offer such employment.

Additional information about the VI-A
Internship Program is available at the VI-A
Office, Room 38-473, MIT, Cambridge MA
02139-4307, (617) 253-4644, and on the
department web site.

The programs of education offered by the
Department of Electrical Engineering and
Computer Science at the doctoral and
predoctoral level have three aspects. First, a
variety of classroom subjects in physics,
mathematics, and fundamental fields of
electrical engineering and computer science
is provided to permit students to develop
strong scientific backgrounds. Second, more
specialized classroom and laboratory
subjects and a wide variety of colloquia and
seminars introduce the student to the
problems of current interest in many fields of
research, and to the techniques that may be
useful in attacking them. Third, each student
conducts research under the direct supervi-
sion of a member of the faculty and reports
the results in a thesis.

Three advanced degree programs are
offered in addition to the Master of Engineer-
ing program described above. A well-
prepared student with a bachelor's degree in
an appropriate field from some school other
than MIT (or from another department at
MIT) normally requires about one and one-
half years to complete the formal studies and
the required thesis research in the Master of
Science degree program. (Students who
have been undergraduates in Electrical
Engineering and Computer Science at MIT
and who seek opportunities for further study
must complete the Master of Engineering
rather than the Master of Science degree
program.) With an additional year of study
and research beyond the master's level, a
student can receive the degree of Electrical
Engineer or Engineer in Computer Science.
The doctoral program usually takes about
four and one-half years beyond the master's
level, or five to six years beyond a bachelor's
degree.

There are no fixed programs of study for
these degrees. Each student plans a
program in consultation with a faculty
advisor. As the program moves toward
thesis research, it usually centers in one c
number of areas, each characterized by a!
active research program. Areas of special
tion in the department that have active
research programs and related graduate
subjects include systems, communicatioi
and control; computer science; artificial
intelligence; electronics, computers, and
systems; electromagnetics and dynamics.
energy conversion devices and systems;
materials and devices; VLSI system desig
and technology; communication and
probabilistic systems; operations research
optics and quantum electronics; bioelectrk
engineering; power engineering; and high-
voltage engineering.

In addition to graduate subjects in electrico
engineering and computer science, many
students find it profitable to study subjects
other departments such as Biology,
Economics, Linguistics and Philosophy,
Management, Mathematics, Physics, and
Brain and Cognitive Sciences.

The informal seminar is an important
mechanism for bringing together member,
of the various research groups. About 16
seminars meet every week. In these,
graduate students, faculty, and visitors
report their research in an atmosphere of
free discussion and criticism. These open
seminars are excellent places to learn ab
the various research activities in the
department.

Research activities in electrical engineerin
and computer science are carried on by
students and faculty in laboratories of
extraordinary range and strength, includir
the Laboratory for Information and Decis,
Systems, Research Laboratory of Electrm
ics, Laboratory for Computer Science,
Artificial Intelligence Laboratory, Center f(
Materials Science and Engineering, Lab(,
tory for Electromagnetic and Electronic
Systems, Energy Laboratory, Center for
Space Research, Lincoln Laboratory, Me(
Laboratory, Francis Bitter Magnet Labora
tory, Operations Research Center, Plasm
Science and Fusion Center, and the
Microsystems Technology Laboratories. F
descriptions of many of these laboratories
including a list of current projects, may be
found in Chapter VI.
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decause the backgrounds of applicants to
,e department's doctoral and predoctoral
programs are extremely varied both as to
'eld (electrical engineering, computer
science, physics, mathematics, biomedical
a gineering, etc.) and as to level (bachelor's
or master's) of previous degree, no specific
admissions requirements are listed. All
appicants for any of these advanced
orograms will be evaluated in terms of their
catential for successful completion of the
euartment's doctoral program. Superior

achrrevement in relevant technical fields is
cocidered particularly important.

MASTER OF SCIENCE IN ELECTRICAL
ENGINEERING AND COMPUTER
SCIENCE

The general requirements for the degree of
Master of Science are given in Chapter IV.
The department requires that the 66-unit
program consist of at least four H-level
subjects which must include a minimum of
42 H-level units. In addition, a 24-unit thesis
is required beyond the 66 units. Students
working full-time for the Master of Science
degree may take as many as four classroom
subjects per term. The subjects are wholly
elective and are not restricted to those given
by the department. The program of study
must be well balanced, emphasizing one or

of the theoretical or experimental
aspects of electrical engineering or computer
scence.

MASTER OF SCIENCE IN
ENGINEERING AND MANAGEMENT

System Design and Management (SDM)
p (ram is MIT's first degree program to be
'fied with a distance learning option in
idition to a full-time in-residence option.

,,-ase refer to the description of the SDM
-am in Chapter VI and to the Engineer-

tems Division in Chapter VII.

ELECTRICAL ENGINEER OR
ENGINEER IN COMPUTER SCIENCE

The general requirements for an engineer's
degree are given in Chapter IV. These
degrees are designed for those able
students who seek more extensive training
and research experiences than are possible
within the Master of Engineering or Master of
Science programs. Admission to the
engineer's program is usually granted late in
a master's program and depends upon a
superior academic record, and outstanding
progress on a thesis. The course of studies
consists of at least 162 units, 90 of which
must be graduate H-level, and the thesis
requirements for a Master of Engineering or
Master of Science degree.

DOCTOR OF PHILOSOPHY OR
DOCTOR OF SCIENCE

The general requirements for the degree of
Doctor of Philosophy or Doctor of Science
are given in Chapter IV. Doctoral candidates
are expected to participate fully in the
educational program of the department and
to perform thesis work which is a significant
contribution to knowledge. As preparation,
MIT students in the Master of Engineering in
Electrical Engineering and Computer Science
program will be expected to complete that
program. Non-MIT students who have
received a bachelor's degree, but who have
not completed a master's degree program,
will normally be expected to complete the
requirements for the Master of Science
degree described earlier, including a thesis.
Students who have completed a master's
degree elsewhere without a significant
research component will be required to
register for and carry out a research
accomplishment equivalent to a Master of
Engineering thesis before being allowed to
proceed in the doctoral program.

Details of how students in the department
fulfill the General Institute Requirements for
the doctoral program are spelled out in an
internal memorandum. The department does
not have a foreign language requirement, but
does require an approved minor program.

JOINT MIT-WOODS HOLE
OCEANOGRAPHIC INSTITUTE
PROGRAM/COURSE VI-W

A joint program with WHOI is intended for
students whose primary career objective is
oceanographic engineering. Students divide
their academic and research efforts between
the campuses of the two institutions. The
program is described in more detail under
the section at the end of this chapter on
MIT's Joint Program in Oceanography and
Oceanographic Engineering with the Woods
Hole Oceanographic Institute.

OTHER DEGREE PROGRAMS

Graduate students enrolled in the depart-
ment participate in several of the interdepart-
mental degree programs described in
Chapter VI. See the Center for Biomedical
Engineering, Leaders for Manufacturing
Program, Operations Research Center, and
Technology and Policy Program.

FELLOWSHIPS AND RESEARCH AND
TEACHING ASSISTANTSHIPS

Studies toward an advanced degree can be
supported by personal funds, by an award
such as the National Science Foundation
Fellowship (which the student brings to MIT),
by a fellowship or traineeship awarded by
MIT, or by a graduate assistantship.
Assistantships require participation in
research or teaching in the department or in
one of the associated laboratories. Assis-
tants normally register for two or three
scheduled classroom or laboratory subjects,
depending upon the conditions of their
appointments, and may receive additional
academic credit for their participation in the
teaching or research program.

INQUIRIES

Additional information concerning graduate
academic and research programs, admis-
sions, financial aid, and assistantships may
be obtained from the Electrical Engineering
and Computer Science Graduate Office,
Room 38-444, MIT, Cambridge MA
02139-4307, (617) 253-4605,
http://www-eecs.mit.edu/.
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Faculty and Staff

Faculty and Teaching Staff

Subra Suresh, Ph.D.
Richard P. Simmons Professor of Materials
Science and Engineering
Professor of Mechanical Engineering
Head of the Department

Samuel Miller Allen, Ph.D.
Posco Professor of Physical Metallurgy
Executive Officer

Professors
Gerbrand Ceder, Ph.D.
Union Miniere Professor of Materials Science
and Engineering

Yet-Ming Chiang, Sc.D.
Kyocera Professor of Ceramics

Michael John Cima, Ph.D.
Sumitomo Electric Industries Professor of
Ceramic Processing

Joel Phillip Clark, Sc.D.
Professor of Materials Systems

Thomas Waddy Eagar, Sc.D.
Thomas Lord Professor of Materials Science
and Engineering

Eugene A. Fitzgerald, Ph.D.
Professor of Electronic Materials

Merton Corson Flemings, Sc.D.
Toyota Professor of Materials Processing

Lorna Jane Gibson, Ph.D.
Matoula S. Salapatas Professor of Materials
Science and Engineering
Professor of Mechanical Engineering
and Civil and Environmental Engineering

Linn Walker Hobbs, D.Phil.
Professor of Materials

Dorothy Hosler, Ph.D.
Professor of Archaeology and Ancient
Technology

Klavs Flemming Jensen, Ph.D.
Lammot du Pont Professor of Chemical
Engineering and Materials Science and
Engineering

Lionel Cooper Kimerling, Ph.D.
Thomas Lord Professor of Materials Science
and Engineering

Ronald Michael Latanision, Ph.D.
Professor of Materials Science and
Engineering

Heather Nan Lechtman, M.A.
Professor of Archaeology and Ancient
Technology

Frederick Jerome McGarry, S.M.
Professor of Civil Engineering and Polymer
Engineering
Director, Summer Session

Anne M. Mayes, Ph.D.
Professor of Polymer Physics

Robert Michael Rose, Sc.D.
Professor of Materials Science and
Engineering
Director, Concourse Program

Michael Francis Rubner, Ph.D.
TDK Professor of Polymer
Materials Science and Engineering
Director, Center for Materials Science and
Engineering
MacVicar Faculty Fellow

Kenneth Calvin Russell, Ph.D.
Professor of Metallurgy and Nuclear
Engineering

Donald Robert Sadoway, Ph.D.
John F. Elliott Professor of Ceramics
MacVicar Faculty Fellow

Edwin Lorimer Thomas, Ph.D.
Morris Cohen Professor of Materials Science
and Engineering

Carl Vernette Thompson 11, Ph.D.
Stavros Salapatas Professor of Materials
Science and Engineering

Harry Louis Tuller, Eng.Sc.D.
Professor of Ceramics and Electronic
Materials

John Bruce Vander Sande, Ph.D.
Cecil and Ida Green Distinguished Professor
of Materials Science

August F. Witt, Ph.D.
Ford Professor of Engineering
MacVicar Faculty Fellow

Bernhardt John Wuensch, Ph.D.
Professor of Ceramics

Sidney Yip, Ph.D.
Professor of Nuclear and Materials Science
and Engineering

Associate Professors
Ronald George Ballinger, Sc.D.
Associate Professor of Materials Science
and Engineering and Nuclear Engineering

W. Craig Carter, Ph.D.
Associate Professor of Materials Science
and Engineering

Caroline Anne Ross, Ph.D.
Thomas Lord Associate Professor of
Materials Science

David Kaye Roylance, Ph.D.
Associate Professor of Materials Engineer

Assistant Professors
Yoel Fink, Ph.D.
Assistant Professor of Materials Science a
Engineering

Darrell J. Irvine, Ph.D.
Assistant Professor of Materials Science a
Engineering

Christine Ortiz, Ph.D.
John Chipman Assistant Professor of
Materials Science and Engineering

Adam C. Powell IV, Ph.D.
Thomas B. King Assistant Professor of
Materials Science and Engineering

Richard L. Smith, Ph.D.
AMAX Assistant Professor of Materials
Science and Engineering
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Visiting Professors
K Sharvan Kumar, Ph.D.
\,/ og Professor of Physical Metallurgy

T Fr> ,dore Moustakas, Ph.D.
Visiing Professor

Senior Lecturers
James Duane Livingston, Ph.D.
Claude Lupis, Sc.D.

Lecturers
Kirk David Kolenbrander, Ph.D.
Harry Vincent Merrick, Ph.D.
Chris E. Scott, Ph.D.
Thomas F. Tartaron, Ph.D.

Technical Instructors
Joseph A. Adario
Toby R. Bashaw
Patrick A. Kearney, A.S.
Yin-Lin Xie, M.S.

Research Staff

Visiting Engineer
Ali Amini, Ph.D.

Visiting Lecturers
James D. Lvingston, Ph.D.
David J. Paul, Ph.D.

Visiting Scholar
Denise Crocce Romano Espinosa

Senior Research Associate
Robert Charles O'Handley. Ph.D.

Research Associates
Anuradha M. Agarwal, Ph.D.
Mayank T. Bulsara
Xiaoman Duan, Ph.D.
Daniel Fine, Ph.D.
Bying Huang, Ph.D.
Harold Larson, Sc.D.
Donald Bryce Mitton, Ph.D.
Joseph Parse, Ph.D.
MEi Treska, Ph.D.

Research Scientist
Ming Dao, Ph.D.

Sponsored Research Technical Staff
Donald Galler
George Labonte
Frederick D. Wilson

Postdoctoral Associates
Apostolos Angeropowlos, Ph.D.
Elena Arroyo, Ph.D.
Michael R.T. Bockstaller, Ph.D.
Debbie Chachra, Ph.D.
Pablo Garcia Tello, Ph.D.
Randolph Kirchain Jr., Ph.D.
Patricio Mendez, Ph.D.
Dane Morgan, Ph.D.
Stella Park, Ph.D.
Mutsuhiro Shima, Ph.D.
Pablo Gracia Tello, Ph.D.
T. A. Venkatesh, Ph.D.
Yow-Yeon Won, Ph.D.
Xianglong Yuan, Ph.D.

Postdoctoral Fellows
Noam Eliaz, Ph.D.
Darinka Kek, Ph.D.
Kee Lee, Ph.D.

Research Affiliates
Pallab Bandyopadhya, Ph.D.
Karen Cohen, Ph.D.
Matthew T. Corrie, Ph.D.
Theodoulos Kattamis, Sc.D.
Gary Leisk, Ph.D.
Richard Micak, Sc.D.
Paul Pemsler, Ph.D.
Marlene Spears, Ph.D.
Gael D. Ulrich, Sc.D.

Visiting Scientists
Geetha Berera, Ph.D.
Xue-Jun Jin, Ph.D.
Akira Kato, Ph.D.
Yong Nam Kwon
Andrew C. Reid, Ph.D.
Massayoshi Tateno, Ph.D.
Anthony Wright, Ph.D.

Administrative Staff

Robin Elices
Director, Administrative Services

Kathleen R. Farrell
Student Administrator

Gerald Hughes
Facilities Manager

Erminia J. Piccinonno
Personnel Administrator

Robert Fadel
Fiscal Administrator

Professors Emeriti

Robert Weierter Balluffi, Sc.D.
Professor of Physical Metallurgy, Emeritus

Morris Cohen, Sc.D., D.Tekn.
Institute Professor, Emeritus
Professor of Materials Science and
Engineering, Emeritus

Harry Constantine Gatos, Ph.D.
Professor of Molecular Engineering and
Electronic Materials, Emeritus

Nicholas John Grant, Sc. D.
Professor of Metallurgy, Emeritus

Walter Shepherd Owen, Ph.D.
Professor of Physical Metallurgy, Emeritus

Regis Marc Noel Pelloux, Sc.D.
Professor of Materials Engineering, Emeritus

Degre Prgram an Reqiremnts187
Degree Programs and Requirements 187



I

Overview

Materials science and engineering is a field
broadly based in chemistry, physics, and the
engineering sciences. The field, which
concerns itself with new materials; with
design, manufacture, and use of materials;
and with ecological, health, economic, and
manufacturing issues relating to materials, is
ranked as one of those most critical to future
economic and ecological well-being.

The Department of Materials Science and
Engineering offers four undergraduate
degree programs. Courses Ill and Ill-B are
accredited by the Accreditation Board for
Engineering and Technology and differ in
that Ill-B provides students with industrial
(summer) experience. Course Ill-A, leading to
the Bachelor of Science without specifica-
tion, provides greater flexibility to the student
in designing his or her professional program.
Course Ill-C provides a Bachelor of Science
without specification in Archaeology and
Materials.

The undergraduate program begins broadly
with scientific and engineering principles
applicable to materials of engineering
interests, including ceramics, electronic
materials, metals, and polymers. Because of
their increasing industrial relevance,
biomaterials are taking their place in both the
undergraduate curriculum and at the
graduate level.

The department offers research and
educational specialization in a large number
of industrially and scientifically important
areas leading to advanced degrees. A
student's major focus can be on the
structure, properties, processing, or
performance of materials, and on one or
more of the materials classes. Additionally,
students can specialize in materials systems
analysis, or ecological or manufacturing
issues relating to materials.

Materials with which the department
concerns itself include ceramics, electronic
materials, metals, and polymers. Modern
computers and other electronic devices rely
heavily on new electronic materials. Similarly,
new ceramics and modern metal alloys are
critical to high performance engines
including aerospace engines; polymeric
materials continue to show startling improve-
ments for many engineering applications.

Cutting across these four materials classes
are the basic science and engineering of '
materials. Materials science emphasizes the
study of the structure of materials and of
structure-property relations in materials. It is

the physics and chemistry of real materials.
Almost all of the properties of importance to
an engineer are structure-sensitive; that is,
they can be modified in significant ways by
changing the chemical composition, the
arrangement of the atoms or molecules in
crystalline or amorphous configurations, or
the size, shape, and orientation of the
crystals or other macroscopic units of a
solid. To understand how the useful
properties of a material can be modified, it is
necessary to understand the relationships
between structure and properties and how
the structure can be changed and controlled
by the various chemical, thermal, mechani-
cal, or other treatments to which a material is
subjected during manufacture and in use.
The fundamental understanding of materials
developed through materials science has
replaced empiricism as the basis for
development of new materials. Whole
classes of new materials such as semicon-
ductors, superconductors, and some high
temperature alloys have their roots in
modern materials science.

All recent achievements in materials have
depended as much on developments in
materials engineering as they have on
materials science. When developing
processes for preparation and production of
materials, and when designing materials for
specific applications, the modern materials
engineer must have a grasp of the modern
engineering sciences, including heat and
mass transfer and chemical kinetics. He or
she must also have a proper concern for
economic, social, and environmental factors.

Materials processing is a major part of
materials engineering. Improved
performance of materials depends directly
on advances in processing. There are also
many examples of challenging engineering
problems in reducing the cost and improving
the productivity of industrial processing of
materials. The department has strong
academic and research activities in all
aspects of the processing of materials, as
well as in other parts of materials
engineering.

The links between materials engineering and
materials science are very strong, and the
two activities are interwoven in the depart-
ment. There are some subjects that all
students of materials should know: thermo-
dynamics, kinetics, and certain aspects of
solid mechanics, physics, and chemistry.
Suitable core subjects in these areas are
provided at the undergraduate and graduate
levels. In addition, subjects covering a wide

variety of topics, from solid-state physics to
the analysis of materials systems, are
offered. By selecting appropriate subjects,
the student can follow many different paths
through the science and engineering of
materials, with emphasis on engineering,
science, or a mixture of the two.

Materials science and materials engineering
disciplines seek to identify and understand
the principles and phenomena that are basik
to all materials. Many large industries today
manufacture products containing a great
variety of different materials, and their
materials engineers must acquire a working
understanding of the basic behavior of all of
them. However, there also are many large
industries in which a single class of material
(e.g., steel, polymers, glasses) is manufac-
tured and processed, and their materials
experts must have a knowledge of various
aspects of the science and engineering of
one class of material. Thus, programs are
provided in the department that enable a
student to specialize in the science and
engineering of ceramics, electronic materialk
metals, polymers, or biomaterials.

Materials engineers and materials scientists,
whether generalists or specialists in a
particular class of material, are in continuall.
high demand by industry and government fc
jobs in research, development, production.
and management. They find challenging
opportunities in a wide variety of important
positions in operations, development, and
research in the fast-growing electronics
industry, in aerospace, in consumer
industries, and in the basic materials
preparation and producing industries.

The principles of materials science and
materials engineering have particular
relevance to the study of archaeological
materials. Laboratory investigation of ancie
and pre-industrial artifacts of metal, ceran
stone, cloth and other materials enables
archaeologists to reconstruct the mat
technologies behind the design and
production of objects in prehistory. T
Center for Archaeological Materials i
developing what might be called I
materials science of material cultL.
exploring the relations between ar
people and their material world.
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Undergraduate Study

ARCHAEOLOGY AND
ARCHAEOLOGICAL SCIENCE

Archaeology is the systematic study of
humanity in the past, concerned with
reconstructing the environments people lived
in and the ecological systems in which they
functioned. Encompassing the study of
ancient technologies and other human
activities, as well as peoples' social organi-
zation, religious beliefs, and every aspect of
human culture, archaeology covers all of
human history, from the time of the earliest
human beings up to the present.

Because archaeology is so broad in scope
and the data on which it relies derive
primarily from field survey and excavations, a
range of fields provide its foundation.
Geology, anthropology, materials science,
art history, and biology are among these
tundamental fields. Archaeological science
represents an approach to archaeology that
utilizes modern science and engineering
principles and methods to tackle pressing
archaeological issues: for example, recon-
structing time, place, and human ecologies
uf the past, or determining the materials
technologies that transform natural materials
into cultural objects.

MIT's archaeology education programs
reflect particular strength in archaeological
science research. The Bachelor of Science in
Archaeology and Materials as recommended
bv the Department of Materials Science and

i neering derives from the focus on
a :naeological materials research within the
Department of Materials Science and

Sgineering and the Center for Materials
Research in Archaeology and Ethnology
2MRAE). This curriculum is unique within

arsity departments of anthropology,
nology, and engineering.

BACHELOR OF SCIENCE IN
MATERIALS SCIENCE AND
ENGINEERING/COURSE III

The undergraduate program serves the
needs of students who intend to pursue
employment in materials-related industries
immediately upon graduation, as well as
those who will do graduate work in the
engineering or science of materials. The
program is designed to be started at the
beginning of the sophomore year, although it
can be started later with some loss of
scheduling flexibility.

The first three terms of the program contain
required core subjects that address the
fundamental relations between processing,
microstructure, properties, and applications
of modern materials. The core subjects are
followed by a sequence of restricted
electives that provide more specialized
coverage of the four major classes of
modern materials: ceramics, electronic
materials, metals, and polymers. A thesis is
required of Course Ill students, which
provides an opportunity for original work
beyond that which occurs elsewhere in the
program. The degree program in Course Ill
(and also Course Ill-B) is accredited by the
Accreditation Board for Engineering and
Technology; the Ill-A and Ill-C programs are
not formally accredited.

The program permits a typical term load of
two departmental program subjects, one
HASS subject, and one elective subject.
Departmental advisors work with students to
arrange effective schedules, and also to
assist in selecting elective subjects suitable
to the student's needs and interests. While
the program should satisfy the academic
needs of most students, petitions for
variations or substitutions may be approved
by the Departmental Undergraduate
Committee; students should contact their
advisors for guidance in such cases.

Participation in laboratory work by under-
graduates is an integral part of the curricu-
lum. The department requires that all
students take the two-subject laboratory
sequence 3.081 Materials Structure
Laboratory and 3.082 Materials Processing
Laboratory, which offers exposure to all
materials classes: ceramics, electronic
materials, metals, and polymers. The
undergraduate student also has access to
extensive facilities for research in materials
as part of UROP and thesis projects.
Engineering design figures prominently in a

substantial portion of the laboratory exer-
cises. Students develop communication
skills by reporting data in a variety of ways.

The department has modern undergraduate
materials teaching laboratories containing a
wide variety of materials processing and
characterization equipment. Most types of
refractory and electrical ceramics and
glasses can be prepared and their properties
studied. Facilities for the growth of metallic
and non-metallic crystals are available.
Equipment is available for the study of heat
and mass flow and for thermodynamic and
kinetic investigations at high temperatures.
Deformation, solidification, joining, and vapor
deposition may be carried out. The laborato-
ries include facilities for polymer synthesis.
Materials may be characterized by optical
and electron optical techniques, diffraction,
and spectroscopy. Equipment for a variety of
electrical, optical, magnetic, and mechanical
property measurements is maintained in
these laboratories.

BACHELOR OF SCIENCE/COURSE ll-A

Some students may be attracted to the
many opportunities available in the materials
discipline, but also have special interests that
are not satisfied by the conventional Course
Ill or Course Ill-B program. The Ill-A program
may be of value in such cases as a more
flexible curriculum in which a larger number
of elective choices is available. For instance,
some students may wish to take more
biology and chemistry subjects in prepara-
tion for medical school, or more manage-
ment subjects prior to entering an MBA
program.

The curriculum requirements for Course Ill-A
are similar to, but more flexible than, those
for Course Ill. Five subjects are to be
selected from among 3.00, 3.01, 3.10, 3.11,
3.13, 3.185, 10.001, and 18.03 or 18.034;
one laboratory subject, 3.081; and any three
subjects from among the Restricted
Electives shown under Course Ill. Alterna-
tively, 3.082 may be substituted for one of
the three Restricted Electives subjects. In
addition to these nine subjects, the student
should develop a program of six planned
elective subjects appropriate to the student's
stated goals.

As an example of a Ill-A program, a student
planning a career in medicine might select
the following subjects in addition to the
above requirements in order to satisfy the
premedical requirements recommended by
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MIT's Office of Preprofessional Advising and
Education: 7.02, 5.12, 5.13, 5.310, 7.05.

Students considering the Ill-A program
should contact the departmental advisor
(currently Professor David Roylance), who
will counsel the student more fully on the
academic considerations involved. Under his
guidance, the student will prepare a
complete plan of study which must be
approved by the departmental
Undergraduate Committee. This approval
must be obtained no later than the beginning
of the student's junior year. Students are
then expected to adhere to this plan unless
circumstances require a change, in which
case a petition for a modified program must
be submitted to the Undergraduate
Committee.

The department does not seek formal ABET
accreditation for the Ill-A program, and does
not permit Ill-A as part of a double degree
program.

BACHELOR OF SCIENCE IN
MATERIALS SCIENCE AND
ENGINEERING/COURSE IlIl-B

This program provides a student with
industrial experience concurrently with
academic work through cooperative work
assignments matched to the student's
capabilities. Together with a company
representative, a faculty advisor is assigned
to each student to act as cosupervisor
during his or her work assignments. Care is
taken to ensure a more challenging and
rewarding experience than is typical of most
summer jobs. Students earn a salary during
their work periods and also receive aca-
demic credit. Growth in job responsibility is
expected as the student progresses.

Admission to the program is preferably
obtained during the second year so that the
work periods follow during that summer and
the summer of the third year. This work
program, properly reported, may be used to
satisfy the undergraduate thesis
requirement.

Students who wish to go on to graduate
school under the auspices of the Ill-B
program have the opportunity to earn an
S.M. degree. At the end of the senior year,
such students complete two terms of
industrial practice and a minimum of one
term of on-campus study, during which tinle
they may complete the subject requirements
of the S.M degree and an S.M. thesis.

Bachelor of Science in Materials Science and Engineering/Course Ill

The program for freshmen entering in the summer of 2001 or later includes a Communication Requirement of
4 subjects: 2 Humanities, Arts, and Social Sciences (HASS) subjects designated as Communication Intensive
(Cl-H) and 2 Communication Intensive subjects in the major, to be specified in the 2002-2003 Bulletin.

General Institute Requirements (GIRs) Subjects

Science Requirement

Humanities, Arts, and Social Sciences Requirement

Restricted Electives in Science and Technology (REST) Requirement [can be satisfied by 3.00, 3.10, or .13,
and by 18.03 or 18.034 in the Departmental Program

8

2

Laboratory Requirement [can be satisfied by 3.081 in the Departmental Program] 1

Total GIR Subjects Required for S.B. Degree 17

PLUS
Departmental Program Units

Subject names below are followed by credit units, and by prerequisites if any (corequisites in italics)
Required Subjects' 126
3.00 Thermodynamics of Materials, 12, REST: 3.13 Structure of Materials, 12, REST: 3.091

18.02 8.02, 18.02
3.01 Physical Chemistry of Materials, 12; 3.00 3.185 Transport Phenomena in Materials
3.081 Materials Structure Laboratory, 15, LAB; Engineering, 12: 3.01, 18.03

3.13' 10.001 Introduction to Computer Methods, 6**
3.082 Materials Processing Laboratory, 12; 3.01, 18.03 Differential Equations, 12, REST; 18.02* or

3.081,3.13 18.014
3.10 Chemical Physics of Materials, 12, REST: or

3.091*, 8.02, 18.03 18.034 Differential Equations, 12, REST: 18.02* or
3.11 Mechanics of Materials, 12: 8.01, 18.03 18.014

3.ThU Thesis (9 units)'

Restricted Electives'
At four subjects chosen from the followig aqt wih nco rw ro !in two from any area).

Ceramics
3.069 Ceramics Processing. 12; 3.185
3.07 Introduction to Ceramics, 12; 3.01. 1 I1

at least 48

Polymers
3.062 Polymer Chemistry, 12; 3.091*
3.063 Polymer Physics, 12; 3.062, 3.00
3.064 Polymer Engineering, 12; 3.11, 3.185

Electronic Materials
3.15 Electrical, Optical, and Magnetic Materials and Biomaterials

Devices, 12; 3.10 3.051J Materials for Biomedical Applications,
3.155J Microelectronics Processing Technology, 12 12; 3.091*, 7.012*, 3.00*

3.052 Nanomechanics of Materials and
Metallurgy Bioniaterials, 12; 3.11
3.03 Crenical Metallurgy, 12; 3.00, 3.01
3.14 Phy!os-ol Metaliurgy, 12: 3.01, 3.11; 3.13

Departmental Program units that also satisfy the GIRs (36

Unrestricted Electives 4E,

Total Units Beyond the GIRs Required for S.B. Degree 18(
No subjec :an he counted both as part of the 17-subject GIRs and as part of the 186 units required beyond
the GIRs. lvoe sujlect in the student's departmental prograrm will count toward one or the other, but not

Notes on Course IlIl
Substitution of similar subjects may be permitted by enticr,

2Students can elect up to 15 units.

'Alternate prerequisites are listed in the subject description.

**This requirement ray also be satisfied by 1.00 or 6.001.

For an explanation of credit units, or hours, please refer to the Guide to Subject Listings in Chapter VIII of this
cat alogue.
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Students exercising this option must follow
the normal procedures for application to the
Graduate School.

Students electing the Engineering Internship
Program, which is described in detail at the
oeginning of the School of Engineering in this
chapter, would register in Course Ill-B.

The curriculum for Course Ill-B is the same
as for Course Ill, except that the 12 units of
3.930/3.931 Industrial Practice are substi-
tuted for the thesis. Further details may be
obtained from the department.

BACHELOR OF SCIENCE IN
ARCHAEOLOGY AND MATERIALS AS
RECOMMENDED BY THE
DEPARTMENT OF MATERIALS
SCIENCE AND ENGINEERING/
COURSE ll-C

Students who have a specific interest in
archaeology and archaeological science may
choose Course Ill-C. The department has
been authorized to offer this degree on an
experimental basis by the Committee on the
Undergraduate Program, which reviews it in
fall 2001. All students who enroll in this
program will be able to complete the degree
requirements and receive the degree.

The Ill-C program is designed to afford
students broad exposure to fields that
contribute fundamental theoretical and
methodological approaches to the study of
ancient and historic societies. The primary
'iods include anthropological archaeology,
geology, and materials science and engi-
neering. The program enriches knowledge of
oast and present-day non-industrial societies
ny making the natural and engineering
sciences part of the archaeological tool kit.

The program's special focus is on under-
standing prehistoric culture through study of
the structure and properties of materials
associated with human activities. Investigat-
ing peoples' interactions with materials, the
objects that such interactions produced, and

.e related environmental settings, leads to a
tuller analysis of the physical, social, cultural,
and ideological world in which people
unction. These are the goals of anthropo-
ogical archaeology, goals that are reached,
n part, through science and engineering
perspectives.

Participation in laboratory work by under-
graduates is an integral part of the curricu-
lum. The program requires that all students
take 3.081 Materials Structure Laboratory.
Many of the archaeology subjects are
designed with a laboratory component; such
subjects meet in the Undergraduate
Archaeology and Materials Laboratory.
Undergraduate students also have access to
the extensive CMRAE facilities for research in
archaeological materials as part of UROP
and thesis projects. Such projects may
include archaeological fieldwork during IAP
or the summer months.

The department does not seek formal ABET
accreditation for the Ill-C program.

The HASS Concentration in Archaeol-
ogy and Archaeological Science
provides concentrators with a basic
knowledge of the field of archaeology, the
systematic study of the human past.
Students pursuing the S.B. in Ill-C may not
also concentrate in this area. The Archaeol-
ogy and Archaeological Science concentra-
tion consists of four subjects: 3.986; 3.985J;
two other HASS electives, from among those
currently offered in this subject area: 3.094,
3.982, 3.983, 3.987, 3.988, 3.993.

MINOR PROGRAM

The Minor in Materials Science and
Engineering consists of seven undergradu-
ate subjects totalling at least 84 units from
the list of Required Subjects and Restricted
Electives in the departmental program
(though not including 3.ThU). Subject 1.00 or
6.001 can be part of an acceptable minor
program if taken instead of 10.001.

At least one of the Minor Program subjects
must be from the department's list of
Restricted Electives, including 3.082
Materials Processing Laboratory.

With the approval of the Minor Advisor, it is
possible to substitute one subject taken
outside the department for one of the
Course Ill subjects in the Minor Program,
provided that the coverage of the substituted
subject is similar to one of those in the
departmental program. Acceptable Minor
Programs can include 18.03 (or 18.034) and
at most one substituted subject.

The department's Minor Advisor will ensure
that individual Minor Programs form a
coherent group of subjects. Because of the
breadth of the undergraduate program in the
department, and the variety of possibilities
for specialization, the Minor Program is
flexible in its composition. Examples of Minor
Programs in Materials Science and Engineer-
ing, with specializations in the areas of
ceramics, electronic materials, metallurgy,
and polymers, can be obtained from the
department. Other suitable programs may
be composed through consultation between
students, the Minor Advisor, and the
Undergraduate Committee.

For a general description of the Minor
Program, refer to Chapter I1.

INQUIRIES

Additional information regarding undergradu-
ate programs may be obtained from
Professor Ronald M. Latanision,
Room 8-301, MIT, Cambridge, MA
02139-4307, (617) 258-5816.
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Graduate Study

Bachelor of Science in Archaeology and Materials as recommended by the Department of
Materials Science and Engineering/Course Ill-C

h p troi ior eshin enat m i ir ;t m,,iiier of 2001 or later inclides a Communication Requirement of 4
subjects: 2 Humanities, Arts, and Social Sciences (fHASS) subjects designated as Communication Intensive
(C-H) and 2 Communication Intensive subjects in tre rmoirir. to be sars;.fied in the 2002-2003 Bulletin.

General Institute Requirements (GIRs) Subjects

Laboratory Requirement [can be satisfied by 3.081 in the Departmental Program] 1

Restricted Electives in Science and Technology (REST) Requirement [can be satisfied by 3.00 or 3.13 and
12.001 in the Departamental Program] 2

Science Requirement 6

Humanities, Arts, and Social Sciences Requirement (can b( satisfied by 3.986, 3.987, 3.985J,
and 21A.100 in the Departmental Program) 8

The program for undergraduates entering in the summer of 2001 or later includes a Communication
Requirement of 4 subjects: 2 Humanities, Arts, arid Social Sciences (HASS) subjects designated as
Communication Intensive (Cl-H) and 2 subjects in the major to be specified in the 2002-2003 Bulletin.

Total GIR Subjects Required for S.B. Degree 17

PLUS
Departmental Program Units

Suhject names helow are followed by credit units, and by prerequisites if any (corequisites in italics)
Required Subjects 153
3.00 Thermodynamics of Materials, 12, REST; 3.986 The Human Past: Introduction to

18.02 Archaeology, 12, HASS-D
3.01 Physical Chemistry of Materials, 12: 3.00 3.987 Human Origins and Evolution, 9, HASS
3.081 Materials Structure Laboratory, 15, LAB: 3.985J Archaeological Science, 9, HASS: 3.091'

3.13* 3.990 Seminar in Archaeological Method and
3.11 Mechanics of Materials, 12; 8.01, 18.03 Theory, 9; 3.986, 3.985J, 2 1A. 100

or 12.001 Intioduction to Geology, 12, REST
3.185 Transport Phenomena in Materials 12.110 Sedimentary Geology, 12, 12.001

Engineering, 12: 3.01, 18.03 or
3.13 Stuctuie of Materials, 1? REST, 3.091, 12.119 Analytical Techniques for Studying

8.02, 18.02 Environmental and Geologic Samples, 12,
3.ThU Thesis (9 Linits)' LAB
10.001 Introduction to Computer Methods, 6 21A.1001itroduction to Anthropology, 12, HASS-D

Restricted Electives 3  
21-24

Materials Science and Engineerin' A'frh, ology
One subject from the following list: Ut, iubject from the following list:

3.062 Polymer Chemistry, 12; 3.091' 3.982 The Ancient Andean World, 9, HASS
3.07 Introduction to Ceramics, 12: , i 3.983 Ancient Mesoamerican Civilization, 9, HASS

or 3.984 Materials in Ancient Societies, 12
3.069 Ceramics Processing, 12; 3.185 3.988 Africa-Past and Present. 9, HASS
3.14 Physical Metallurgy, 12; 3.01, 3.11, 3.13

or
3.03 Chemical Metallurgy. 12; 3.00, 3.01

Departmental Program units that also satisfy the GIRs (84)

Unrestricted Electives 87-90

Total Units Beyond the GIRs Required for S.B. Degree 180
N1 subjr' ;car, iointEd both as part of the 1 7-subject GiRs and as part of the 180 units required beyond the

Fvur, uc -'ine student's departmental program will count toward one or the other, but not both.

Notes on Course Ill-C
ctudeats cai e t up to 15 units.

Substitutions of similar subjects may be permitted by petition.

'Alternate prerequisites are listed in the subject description.

"*May be substituted by appropriate subjects in biomaterials as these are offered.

For an explanation of credit units, or hours, please refer to the Guide to Subject Listings in Chapter Vill of this
catalogue.

Chapter VII

DEPARTMENTAL DEGREES AND
FIELDS

The department offers the degrees of Doc
of Philosophy and Doctor of Science in
Materials Science and Engineering. It offer
the degrees of Master of Science in Materi,.
Science and Engineering, and Master of
Engineering.

The department now offers a new Master a
Engineering (M.Eng.) program, an engineer
ing-project based, rather than a research-
based, degree, designed for completion in
12 months. Coursework and projects beg;
in the summer and continue through the
academic year. This program includes
options for either industry-based or campu.
based projects. Persons interested in the
M.Eng. program should contact the
Department of Materials Science and
Engineering Student Services Office at (61
253-3855 for further information.

The doctoral degree fields are described
briefly below. A description of subjects
appropriate to the degree requirements in
each of these fields is provided in Chapter
VIII. The subjects 3.20 Materials at Equilib-
rium, 3.21 Kinetic Processes in Materials,
3.22 Mechanical Properties of Materials, an
3.23 Electrical, Optical, and Magnetic
Properties of Materials are basic to all
doctoral degree programs and constitute a
required core for all graduate students
enrolled in doctoral programs in the
department. Their requirement may be
partially waived upon petition to the Depart
mental Committee on Graduate Students if
can be demonstrated that equivalent
coverage of this material has been secured
in previous study.

Electronic, Photonic, and Magnetic
Materials. This program includes the
science and technology of materials for
electrical, magnetic, optical, and supercon-
3icting device applications. It is concerned
with the design and fabrication of useful
materials and devices through understanding
and control of the interplay between
electronic, magnetic and optical properties,
the micro- and nanostructure of materials
(atomic arrangements, defects, interfaces,
phase constitution, and morphology), and
processing methods. Research within this
field includes materials processing in bulk
and thin-film form; device fabrication;
characterization of the semiconducting,
dielectric, optical, and magnetic properties c
materials and devices; and theoretical study
of the characteristics of bulk materials, thin-
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film materials and interfaces and their
:mplications for devices.

Bio- and Polymeric Materials. This
program concentrates on the science and
technology of synthetic and natural materials
caracterized by carbon-bonded, long chain
mc-ecules of seemingly limitless architectural
aversity, and their composites with inorganic
materials. Polymer and nanocomposite
processing by molecular-level assembly,
sm i-assembly, and field-directed approaches
are employed to create new materials
displaying a wide range of structure and
properties. Materials science and engineer-
ing principles are applied to the development
of new products and therapies including
photonic devices, battery electrolytes,
organic LEDs, filtration membranes, highly
recyclable plastics, resorbable implants,
o sensors, and drug delivery devices.

Structural and Environmental Materi-
als. The academic program of Structural
and Environmental Materials encompasses
,ho study of the mechanical response of
materials to internal and external stimuli as
,%,- as the design and use of materials to
minimize environmental impact. Examples of
research topics in the area of Structural
Materials includes: microelectromechanical
systems (MEMS), nanomechanics, function-
aily graded materials, superalloys, ceramic
tubine blades, polymers, biomimicking of
natural structural materials and mechanics of
cellular materials. Examples of topics in
Environmental Materials includes: materials
processing to minimize environmental
impact, recycling of materials, materials for
energy conversion and storage (e.g.
advanced battery systems, fuel cells, solar
photovoltaics, smart windows, hydrides) and
sensors and actuators for environmental
monitoring and control.

Emerging and Fundamental Studies in
Materials. This academic program
a ompasses the study of fundamental and
emerging concepts and technologies in
Materials Science and Engineering. The
common principles that underlie the
slructure and properties of materials are
hose associated with electronic structure

and bonding, atomic arrangement, phase
stability, and the role of imperfections and
microstructure. Fundamental phenomena
considered include structural and phase
ransformations, reactivity, mass and charge
transport, and the optical, electronic and
mechanical response to internal and external
stimuli. Tools of study include theory,
computer modeling, and experimental

characterization methods such as TEM and
diffraction. This program also stimulates the
integration of important developments from
other fields such as Mathematics, Biology,
Physics, Economics, etc. into Materials
Science and Engineering, and allows
students to propose relevant interdisciplinary
course programs that may lead to emerging
disciplines in Materials Science and Engi-
neering.

The various graduate fields are not rigidly
defined. Each member of the departmental
faculty works in at least two of these fields
and a number of subjects appear in common
on the lists of elective subjects in each
academic program; there is a great deal of
interaction between the fields. The graduate
fields are also coupled with other activities
on materials within the Institute. Faculty from
other departments participate in the
departmental teaching and research in these
fields. Subjects offered by other departments
are, wherever appropriate, included in the
recommended electives, and many depart-
mental students participate in
multidisciplinary research projects with
students and faculty from various parts of
the Institute.

Students are expected to learn the funda-
mentals of their chosen field and to develop
a deep understanding of one or more
significant aspects of it. The general
examinations for the doctoral degree are
designed accordingly. A full range of
advanced-level subjects is offered in each
graduate field, and arrangements can be
made for individually planned study of any
topic. In addition to 3.20 through 3.23,
students are required to take further subjects
designated by their academic program and a
two- or three-subject minor program. Two
additional subjects are required, as recom-
mended by a student's thesis committee.

A large and active research program on the
structure and properties, preparation, and
processing of materials, with emphasis on
ceramics, electronic materials, metals, and
polymers, is conducted in the department.
Graduate research is an important part of
the educational process and much emphasis
is placed on the research thesis. Students
choose research projects from many
alternative opportunities that exist within the
department, and work closely with an
individual faculty member. The results of the
research must be of sufficient significance to
warrant publication in the scientific literature.
There is a large number of well-equipped
research laboratories in the department, and

there is much interaction between them,
including sharing experimental facilities and
equipment. Most members of the depart-
ment are also members of the Center for
Materials Science and Engineering, which
provides and maintains excellent central
facilities, or the Materials Processing Center.
Both centers promote interdisciplinary
research on materials as described in
Chapter VI.

INTERDISCIPLINARY DOCTORAL
PROGRAM IN ARCHAEOLOGICAL
MATERIALS

The Department of Materials Science and
Engineering offers an interdisciplinary
doctoral program for individuals who wish to
consider study of archaeology and materials
science and pursue research in the field of
archaeological materials. Admission to the
program is through the department. The
program requires four core subjects-half in
Materials Science and Engineering, half in
Archaeology-and six additional subjects;
many subject requirements may be met with
coursework in the departments of Architec-
ture; Civil and Environmental Engineering;
Earth, Atmospheric, and Planetary Sciences;
Mechanical Engineering; Urban Studies and
Planning; as well as in Materials Science and
Engineering, and additionally with the
Technology and Policy Program; the
Program in Science, Technology, and
Society; and the Anthropology Department
at Harvard University. Field research
opportunities are available, most notably in
Mesoamerica and South America.

DOCTORAL PROGRAM IN
TECHNOLOGY, MANAGEMENT, AND
POLICY

The doctoral program in Technology,
Management, and Policy is a collaborative
effort of the Center for Technology, Policy
and Industrial Development; the Materials
Systems Laboratory; the Center for Con-
struction Research and Engineering; the
Center for Transportation Studies; the
Program of Environment Education and
Research; and the Technology and Policy
Program. Candidates for whom the Depart-
ment of Materials Science and Engineering is
to be the department of registration, for
example, those participating through the
Materials Systems Laboratory, must be
admitted by the department, maintain at
least a co-supervisor within the department,
and choose a thesis topic in the field of
materials. In addition, at least half the
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department's doctoral core subjects
requirement must be met. Further informa-
tion on general program requirements is
provided in Chapter VI under the Technology
and Policy Program. See also the description
of the Engineering Systems Division in
Chapter VII.

HST DOCTORAL PROGRAM IN
MEDICAL ENGINEERING/MEDICAL
PHYSICS (MEMP)

The department offers a joint Ph.D. program
in medical materials science and engineering
in conjunction with the Harvard-MIT Division
of Health Sciences and Technology (HST)
program. Candidates complete coursework
in one of the four graduate degree program
disciplines in the Department of Materials
Science and Engineering before continuing
with medical science coursework and clinical
training in the HST curriculum. The doctoral
thesis research concerns a fundamental and
clinically important problem involving medical
applications of materials science and
engineering. Research can be carried out
within the department or at one of the area
hospitals affiliated with the Harvard-MIT HST
Division. To review other requirements and
application procedures, refer to the section
Whitaker College of Health Sciences and
Technology later in this chapter.

MASTER OF SCIENCE IN MATERIALS
SCIENCE AND ENGINEERING

The department offers a single master's
degree in Materials Science and Engineering,
which may also be taken simultaneously with
other departmental or interdepartmental
programs, such as the Leaders for Manufac-
turing program. The general requirements for
the master's degree are given in Chapter IV.

The coherent program of subjects (though
not necessarily all Course III subjects) must
be approved by one of the Master's Degree
Registration Officers in Course I1. Forty-two
graduate degree credits are required to be in
Course III subjects at graduate H-level. The
thesis must be in some area related to
materials, and an internal departmental
thesis reader is required if the student's
advisor is outside Course I1. Subjects 3.577,
3.80J, 3.81J, and 3.83J may not be used to
satisfy the departmental requirement that
students earn 42 graduate H-level credits in
Course III subjects.

The department may also recommend
awarding a master's degree without
departmental specification; the general
requirements are given in Chapter IV. The
thesis must have something to do with
materials, and an internal departmental
thesis reader is required if the advisor is
outside Course I1.

The Materials Processing and Manufacturing
Institute (MPMI) is a partnership between
academia and industry designed to address
common needs in engineering education and
research. The 15-month master's degree
program combines on campus coursework
with on-site industrial research, including a
thesis to be written either at the sponsor
company or at MIT. The program requires
close cooperation between students, faculty,
and industry. The typical 15-month schedule
begins with summer and fall terms of
coursework on the MIT campus, followed by
spring and summer terms working on a
research project and completing a thesis.
The program offers financial support to
participating students.

MASTER OF SCIENCE IN MATERIALS
SCIENCE AND ENGINEERING AND
MANAGEMENT

Students planning on applying their engi-
neering education to a career in the
manufacturing industry may apply for the 24-
month Leaders for Manufacturing Program.
This rigorous program combines subjects in
advanced technology with subjects in
management, and involves on-site research
work and close cooperation with manufac-
turing companies. The program is offered
jointly through the Sloan School of Manage-
ment and the Departments of Aeronautics
and Astronautics, Chemical Engineering,
Electrical Engineering and Computer
Science, Materials Science and Engineering,
and Mechanical Engineering in the School of
Engineering. General requirements and
application procedures are described in
Chapter VI.

MASTER OF SCIENCE IN
TECHNOLOGY AND POLICY

Students interested in applying their
materials science and engineering back-
ground to problems of policy and socioeco-
nomic assessment of technology may apply
for the interdepartmental Master of Science

Program in Technology and Policy. This
program combines subjects in advanced
technology in the particular field of the
student's choosing with subjects in econom
ics, systems analysis, political science, and
law. The Technology and Policy Program
within the Engineering Systems Division is
described in detail in Chapter VII.

MASTER OF SCIENCE IN THE
MANAGEMENT OF TECHNOLOGY

Students who would like to apply their
materials science and engineering back-
ground and at least five years of technical
work experience to issues in technical
management may want to explore the
Management of Technology Program. Joint
developed and offered by MIT's School of
Engineering and the Sloan School of
Management, this program entails a rigoroL
12-month curriculum, focusing on manage-
ment principles for technical people in a
technical environment. The program is
designed for scientists and engineers on a
career path requiring increasing managerial
responsibilities for technical activities. Deta
of the program and application procedures
are described in Chapter VI.

MASTER OF ENGINEERING PROGRAM

The department offers the M.Eng. to provid
a new graduate experience that covers the
fundamentals of the engineering discipline
and provides exposure to the tools and
experience of engineering practice. This
experience differs significantly from the
research-based S.M. and Ph.D. degrees.

The M.Eng. program targets three categon
of students: those continuing with graduate
school immediately following their under-
graduate experience, experienced profes-
sionals who are returning for "retooling" for
new career or job, and experienced
professionals who are sent at company
expense to prepare for new or increased joe
responsibilities. Students are not required to
have an undergraduate degree in materials
and engineering, but a strong background r
engineering is expected.

The program begins in June and has a fixen
length of 12 months. During the summer,
students take two subjects specifically
designed for the M.Eng. program. These
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subjects are designed to distill to 24 units
the essential features of the 54-unit doctoral
core, providing coverage of the basics of the
thermodynamics, kinetics, and properties of
materials. Prototype versions of these
subjects have been developed and offered
as part of the professional master's program
within the Singapore-MIT Alliance program
(SMA). These subjects offer adequate
preparation for most of the program's
advanced graduate subjects.

During the summer, students also participate
in a subject that surveys materials engineer-
ing practice. Coordinated by an individual
faculty member, the subject includes
presentations by as large a cross-section of
the department faculty as possible. During
the fall semester, students and faculty
develop proposals for projects to be carried
out as teams, either at a company site or in
the context of an on-campus project subject
in the spring (including January). The
proposals are reviewed and approved by a
committee of faculty and non-faculty experts
who also serve as a policy committee for the
program.

In the fall, the students also are expected to
take an advanced graduate subject from a
set of restricted electives that focus on
materials processing. They also are required
to take a subject on materials selection,
design, and economics offered for the first
time this spring. The subject is provided
through distance learning facilities for the 18
Singapore-MIT Alliance professional master's
students and about 40 students at MIT.
M Eng. students also take two additional
electives selected with the approval of the
faculty advisor.

SIMULTANEOUS AWARD OF TWO
MASTER OF SCIENCE DEGREES FOR
STUDENTS FROM OTHER
DEPARTMENTS

Graduate students may seek two Master of
Science degrees simultaneously or in
sequence, one awarded by the student's
nome department and the other by the
Department of Materials Science and
Engineering. The rules governing this are
found in Chapter IV. Additional information
on requirements that must also be met to
obtain the Master of Science degree from
the Department of Materials Science and
Engineering is available from the department.

JOINT MIT-WOODS HOLE
OCEANOGRAPHIC INSTITUTION
PROGRAM/COURSE III-W

A joint program with WHOI is intended for
students whose primary career objective is
oceanographic engineering. The program is
described in more detail under the section,
Joint Program in Oceanography and Applied
Ocean Science and Engineering With the
Woods Hole Oceanographic Institution.

ENTRANCE REQUIREMENTS FOR
GRADUATE STUDY

The general admissions requirements are
given in Chapter IV. Programs are arranged
on an individual basis depending upon the
preparation and interests of the student.
Those who have not studied some thermo-
dynamics and kinetics at the undergraduate
level are advised to take 3.01 Physical
Chemistry of Materials. Students wishing to
do graduate work in ceramics are asked to
take 3.07 Introduction to Ceramics unless
they have had a similar subject in their
undergraduate programs. Subject 3.891
Structure and Properties of Materials, taught
in the summer term, is suggested for
entering students with little prior formal
training in materials science and engineering.

REQUIREMENTS FOR COMPLETION
OF GRADUATE DEGREES

The general requirements for completion of
graduate degrees are described in Chapter
IV. Students completing a Master of Science
degree are required to present a seminar
summarizing the thesis. The department
requires that candidates for the doctoral
degrees go through a qualifying procedure
and sit Institute-mandated general written
and oral examinations before continuing with
their programs of study and research, and
that they satisfy a minor requirement.
Information on the qualifying procedure and
on the subject areas covered by the general
examinations is available from the Chairman
of the Departmental Committee on Graduate
Students.

TEACHING AND RESEARCH
ASSISTANTSHIPS

The department offers assistantships and
fellowships for graduate study. Research
and teaching assistantships are available in
the fields in which the department is active.

INQUIRIES

Additional information regarding graduate
programs, admissions, and financial aid may
be obtained by writing to the Student Services
Office, Department of Materials Science and
Engineering, Room 8-303, MIT, Cambridge,
MA 02139-4307, (617) 253-3855.
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'I
Faculty and Staff

Faculty and Teaching Staff

Rohan Abeyaratne, Ph.D.
Van Buren N. Hansford Faculty Fellow
Professor of Mechanical Engineering
Head of the Department
(On leave, fall)

TBA
Associate Head of the Department

Professors
Triantaphyllos R. Akylas, Ph.D.
Professor of Mechanical Engineering

Lallit Anand, Ph.D.
Professor of Mechanical Engineering

Ali Suphi Argon, Sc.D.
Professor of Mechanical Engineering

H. Harry Asada, Ph.D.
Ford Professor of Mechanical Engineering
Director, d'Arbeloff Laboratory for
Information Systems and Technology

Klaus-Jdrgen Bathe, Ph.D., D.Sc.
Professor of Mechanical Engineering

Mary Cunningham Boyce, Ph.D.
Distinguished Alumnae Professor of
Mechanical Engineering

Wai Kong Cheng, Ph.D.
Professor of Mechanical Engineering

Jung-Hoon Chun, Ph.D.
Professor of Mechanical Engineering
Co-Director, Manufacturing Institute
(On leave)

Stephen Harry Crandall, Ph.D.
Professor of Mechanical Engineering

Ernest George Cravalho, Ph.D.
Van Buren N. Hansford Faculty Fellow
Professor of Mechanical Engineering

C. Forbes Dewey, Jr., Ph.D.
Professor of Mechanical Engineering
(On leave, fall)

Steven Dubowsky, Sc.D.
Professor of Mechanical Engineering

Woodie Claude Flowers, Ph.D.
Pappalardo Professor of Mechanical
Engineering

Ahmed Fouad Ghoniem, Ph.D.
Professor of Mechanical Engineering

Lorna J. Gibson, Ph.D.
Professor of Material Sciences and
Mechanical Engineering

Leon Robert Glicksman, Ph.D.
Professor of Architecture and Mechanical
Engineering

David Clair Gossard, Ph.D.
Professor of Mechanical Engineering

Alan J. Grodzinsky, Sc.D.
Professor of Electrical, Mechanical and
Bioengineering
Associate Director, Center for Biomedical
Engineering

Timothy George Gutowski, Ph.D.
Professor of Mechanical Engineering
Director, Laboratory for Manufacturing
and Productivity

David Edgar Hardt, Ph.D.
Professor of Mechanical Engineering

John Benjamin Heywood, Ph.D., D.Sc.,
D.Tech. (hon)
Sun Jae Professor of Mechanical
Engineering
Director, Sloan Automotive Laboratory

Neville John Hogan, Ph.D., Ph.D. (hon)
Professor of Mechanical Engineering and
Brain and Cognitive Science
Director, Newman Laboratory

Ian W. Hunter, Ph.D.
Hatsopoulos Professor of Mechanical
Engineering
Co-Director, d'Arbeloff Laboratory for
Information Systems and Technology
Director, Laboratory for Bioinstrumentation

Roger Dale Kamm, Ph.D.
Professor of Mechanical Engineering
Associate Director, Center for Biomedical
Engineering
(On leave)

Gail E. Kendall, Ph.D.
Professor of the Practice of Mechanical
Engineering
Director, Laboratory for 21s' Century Energy

John H. Lienhard V, Ph.D.
Professor of Mechanical Engineering
Co-Director, Laboratory for 21st Century
Energy
(On leave, spring)

Gareth H. McKinley, Ph.D.
Professor of Mechanical Engineering

Chaing C. Mei, Ph.D.
Professor of Civil and Environmental
Engineering and Mechanical Engineering

Borivoje Budmira Mikic, Sc.D.
Professor of Mechanical Engineering

David Moore Parks, Ph.D.
Professor of Mechanical Engineering

Anthony Tyr Patera, Ph.D.
School of Engineering Professor of Teach
Innovation
Professor of Mechanical Engineering
Director, Singapore MIT Alliance

Nicholas Patrikalakis, Ph.D.
Professor of Ocean Engineering and
Mechanical Engineering

Derek Rowell, Ph.D.
Professor of Mechanica Engineering

Emanuel Michael Sachs, Ph.D.
Fred Fort Flowers '41 and Daniel Fort
Flowers '41 Professor of Mechanical
Engineering
(On leave)

Warren Paul Seering, Ph.D.
Weber-Shaughness Professor of Mechanv
Engineering
(On leave, fall)

Alexander Henry Slocum, Ph.D.
Professor of Mechanical Engineering
Margaret MacVicar Faculty Fellow

Jean-Jacques Emile Slotine, Ph.D.
Professor of Mechanical Engineering and
Information Sciences

Joseph Leconte Smith, Jr., Sc.D.
Samuel C. Collins Senior Professor of
Mechanical Engineering

Ain Ants Sonin, Ph.D.
Professor of Mechanical Engineering

Nam Pyo Suh, Ph.D., L.H.D. (hon), Eng. D
(hon), Tek.D. (hon)
Ralph E. and Eloise F. Cross Professor
Professor of Mechanical Engineering
(On leave)

Subra Suresh, Sc.D.
Professor of Materials Science and
Engineering and Mechancal Engineering

Neil E. Todreas, Ph.D.
KEPCO Professor of Nuclear and
Mechanical Engineering
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Charles M. Vest, Ph.D.
Professor of Mechanical Engineering
Pr sident

Janes Henry Williams, Jr., Ph.D.
Scnool of Engineering Professor of Teaching
Excellence
Charles F. Hopewell Faculty Fellow
Professor of Mechanical Engineering and
Writing and Humanistic Studies

Gerald Loomis Wilson, Sc.D.
Vannevar Bush Professor
Professor of Electrical and Mechanical
Engineering

loannis Vassiliou Yannas, Ph.D.
Professor of Polymer Science
and Engineering

Kamal Youcef-Toumi, Sc.D.
Professor of Mechanical Engineering

Associate Professors
John G. Brisson 11, Ph.D.
Associate Professor of Mechanical
En)ineering

Gang Chen, Ph.D.
Associate Professor of Mechanical
Engineering

David Cochran, Ph.D.
Associate Professor of Mechanical
Engineering

C iglas P. Hart, Ph.D.
A ociate Professor of Mechanical
E ineering

eave)

joseph Jacobson, Ph.D.
A -ociate Professor of Media Arts and

m nces and Mechanical Engineering

K g-Gook Kim, Ph.D.
A ociate Professor of Mechanical
E Jneering

A.. Lloyd, Ph.D.0 sociate Professor of Mechanical
Engineering

Mahadevan, Ph.D.
Associate Professor of Mechanical
Engineering
Dn leave)

Sanjay Sarma, Ph.D.
Cecil and Ida Green Associate Professor of
Mechanical Engineering
Co-Director, Auto-ID Center

Kai-Yeung Siu, Ph.D.
d'Arbeloff Associate Professor of Mechanical
Engineering
Co-Director, Auto-ID Center

Peter So, Ph.D.
Associate Professor of Mechanical
Engineering

David L. Trumper, Ph.D.
Associate Professor of Mechanical
Engineering

David Wallace, Ph.D.
Associate Professor of Mechanical
Engineering

Assistant Professors
George Barbastathis, Ph.D.
Assistant Professor of Mechanincal
Engineering

Martin Culpepper, Ph.D.
Assistant Professor of Mechanical
Engineering

Nicolas Hadjiconstantinou, Ph.D.
Assistant Professor of Mechanical
Engineering

Samir Nayfeh, Ph.D.
Assistant Professor of Mechanical
Engineering

Adjunct Professors
Ernesto Enrique Blanco, B.M.E.
Adjunct Professor of Mechanical Engineering

Igor L. Paul, Sc.D.
Adjunct Professor of Mechanical Engineering

Senior Lecturers
John Patrick Appleton, Ph.D.
Arthur Berglas, Ph.D.
Donald Clausing, Ph.D.
Alexander d'Arbeloff, S.B.
Stephen Fantone, Ph.D.
R. Edwin Hicks, Ph.D.
Yukikazu Iwasa, Ph.D.
Hilario Oh, Ph.D.
John Psarouthakis, Ph.D.,
Nannaji Saka, Sc.D.
Edward Seldin, M.D.

Lecturers
Don Clausing, Ph.D.
Richard Fenner, B.S.
Jonathan Gertler, M.D.
Richard Gilbert, M.D.
Hamid Hashemi, Ph.D.
W. Hodge, Ph.D.
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James Hubbard, Ph.D.
Mark Johnson, Ph.D.
David Krebs, Ph.D.
H. Igo Krebs, Ph.D.
Richard Lee, M.D.
Hod Lipson, Ph.D.
Luc Machiels, Ph.D.
Radia Perlman, Ph.D.
Mandayam A. Srinivasan, Ph.D.
Richard Stringfellow, Ph.D.
Anna Thornton, Ph.D.
Daniel Eugene Whitney, Ph.D.
Victor Wong, Ph.D.
Dana Russell Yoerger, Ph.D.
Jerrold Zindler, Ph.D.

Technical Instructors
David Dow
Pierce Hayward
Robert Francis Kane, B.S.M.E.
Christopher Lalasius

Research Staff

Senior Research Engineer
Stanley B. Gershwin, Ph.D

Principal Research Engineers/
Scientists
Anurada Annaswamy, Ph.D.
Lynette A. Jones, Ph.D.
Nannaji Saka, Sc.D.
Mandayam A. Srinivasan, Ph.D.

Research Scientists/Engineers
H. Igo Krebs. Ph.D.
Shen Liu, Ph.D.
Sylvain Martel, Ph.D.
Deborah Moore
Brooke Peterson
Kosta Tsipis, Ph.D.
Elaine Yang

Postdoctoral Associates
Karsten BahIrnan, Ph.D.
Jose Bico, Ph.D.
Liang-Wu Cai, Ph.D.
Cheng-Yuan Dong, Ph.D.
Daniel Engels, Ph.D.
Susan Fasoli, Ph.D.
Carlos Hidrovo-Chaves, Ph.D.
Shih-Ying Huang, Ph.D.
Karl lagemma, Ph.D.
Yong Bae Joen, Ph.D.
Rayesh Jugulum, Ph.D.
Taejung Kim, Ph.D.
Christopher Lee, Ph.D.
Yang Liu, Ph.D.
Kaaempur-Mofrad Mohammad-Rez, Ph.D.
Teoman Ozer, Ph.D.
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Christophe Prud'homme, Ph.D.
Jonas Rahaly, Ph.D.
Sok Woo Rhee, Ph.D.
Ingrid Riche, Ph.D.
Arpita Upadhyaya, Ph.D.

Research Affiliate
Richard I. Kitney, Ph.D.

Administrative Staff
Richard R. Fenner, B.S.
Managing Director of Undergraduate
Teaching Laboratories

Peggy Garlick, A.S.
Administrative Staff

Marion E. Gross, B.A.
Administrative Staff

Caroline Johnston
Financial Administrator

TBA
Administrative Officer

Michael Maier
Systems Manager

Leslie M. Regan
Administrative Staff

Professors Emeriti
Stanley Backer, Sc.D.
Professor of Mechanical Engineering,
Emeritus

Nathan Henry Cook, Sc.D.
Professor of Mechanical Engineering,
Emeritus

Stephen Harry Crandall, Ph.D.
Ford Professor of Engineering, Emeritus

James Alan Fay, Ph.D.
Professor of Mechanical Engineering,
Emeritus

Peter Griffith, Sc.D.
Professor of Mechanical Engineering,
Emeritus

Elias Panayiotis Gyftopoulos, Sc.D.
Professor of Engineering, Emeritus
Ford Professor of Nuclear and Mechanical
Engineering, Emeritus

James Collyer Keck, Ph.D.
Professor of Mechanical Engineering,
Emeritus

Patrick Leehey, Ph.D.
Professor of Mechanical Engineering,
Emeritus

Shih-Ying Lee, Sc.D.
Professor of Mechanical Engineering,
Emeritus

Richard Harold Lyon, Ph.D., Dr.Eng. (hon)
Professor of Mechanical Engineering,
Emeritus

Robert Wellesley Mann, Sc.D.
Whitaker Professor of Biomedical
Engineering, Emeritus

Frank Ambrose McClintock, Ph.D.
Professor of Mechanical Engineering,
Emeritus

Henry Martyn Paynter, Sc.D.
Professor of Mechanical Engineering,
Emeritus

Carl Richard Peterson, Sc.D.
Professor of Mechanical Engineering,
Emeritus

Ronald Filmore Probstein, Ph.D.
Ford Professor of Engineering, Emeritus

Ernest Rabinowicz, Ph.D.
Professor of Mechanical Engineering,
Emeritus

Warren Max Rohsenow, D.Eng.
Professor of Mechanical Engineering,
Emeritus

Ascher Herman Shapiro, Sc.D.
Institute Professor, Emeritus

Thomas Brown Sheridan, Sc.D., D. (hon)
Ford Professor of Engineering and Applied
Psychology, Emeritus

Tau-Yi Toong, Sc.D.
Professor of Mechanical Engineering,
Emeritus

David Gordon Wilson, Ph.D.
Professor of Mechanical Engineering,
Emeritus

Engineering is a creative profession con-
cerned with combining human, material, and
economic resources to satisfy the needs of
society. Mechanical engineering is one of the
broadest and most versatile of the engineer-
ing professions.

The educational program in mechanical
engineering prepares students for profes-
sional practice in an era of rapidly advancing
technology. It combines a strong base in the
engineering sciences (mechanics, materials,
fluid and thermal sciences, systems and
control) with project-based laboratory and
design experience. It strives to develop
independence, creative talent, and leader-
ship as well as the capability for continuing
professional growth.

Several broad areas of professional concen
tration described below illustrate the
rewarding career opportunities for mechani-
cal engineering graduates in the years
ahead.

Thermal and Fluid Sciences. Thermal
and fluid sciences play major roles in many
engineering systems and applications.
Thermodynamics and fluid mechanics
encompass energy utilization and manufac-
turing from combustion to cellular metabo-
lism; from convective cooling to diffusion in
biological cells; from lubrication to process
control. Research areas in fluid mechanics
include the mechanics of living cells and their
fluid milieu, macromolecular flow interactionm
that give rise to novel polymer processing,
and lubrication and microdrop fabrication
that occur at the microscale and involve
surface tension, surface energy, and
electrochemical forces. In heat and mass
transfer, topics include electronic devices
and electronics manufacturing and testing
processes; energy efficient and environmen-
tally sound power production; materials
processing and manufacturing; high
precision machinery; and energy efficient
building technologies. In thermodynamics,
low-temperature work includes building
innovative subKelvin refrigeration machines
and the tools necessary to analyze their
performance using Stirling cycles and
superfluid helium, as well as the constructio
of superconducting magnets. High-
temperature work includes the study of the
emission mechanisms in IC engines and the
impact of injection and mixing on engine
performance, and analysis of dynamic
combustion processes and their influence on
efficiency and emission of gas turbine
engines for designing passive active control
techniques.
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Computational Engineering. Computing
has become significant in engineering
practice. The department is developing
numerical algorithms for macro and micro
scale simulations in mechanics, materials,
fiuid mechanics, and combustion, including
finite element and spectral methods, vortex
methods, molecular dynamics and Monte
Carlo techniques, and hybrid approaches.
Uses include structure analysis with small
and large deformation, heat transfer
enhancement, flow-structure interactions,
reacting flow simulation in combustion
equipment, material processing, and micro
mechanics.

Energy Utilization and Transportation.
Given the importance of energy to the world
economy and the potential for climate
change due to CO2 emissions from fossil
fuels, efficient and innovative energy
utilization with the smallest possible
environmental impact is necessary. The
department focuses on the analysis,
development, and innovation of energy
utilization technology, particularly the
conversion of chemical and thermal energy
to mechanical and electrical power, as well
as advancing the fundamental knowledge
required to improve the performance of
these systems. Current efforts include micro-
fur cells, spark ignition and diesel engine
oneration, efficiency and emission character-
stics, fuel reformation, gas turbine combus-
nbn and its control, and fluidized bed

combustion. Programs on other advanced
Ioncepts of ground transportation technol-
ogy are also offered.

Biomedical Engineering. There is a
growing recognition of the enormous
notential of science and engineering for the
advancement of human health. This includes
deeper understanding of physiology,
advanced methods of medical diagnosis and
'herapy, more effective and economical
nealth care systems, and the development of
devices concerned with all of the above.

An undergraduate foundation in engineering
can be directed either toward a career as a
biomedical engineer, or toward medical
school and practice and research in
rmedicine. With its subject offerings in
b:omedical engineering and extensive
research programs in medically related
topics, the Department of Mechanical
Engineering provides an excellent under-
graduate base for either of these directions.
Ample opportunity exists, through project
aboratories and theses, for engineering-
based medical research and clinical
experience.

Manufacturing and Materials Process-
ing. Mechanical engineers have a strong
interest in the production of equipment,
components, and materials. The manufac-
turing industry comprises a major element of
the economy, and its productivity strongly
influences domestic living standards and
competitive positions in international trade.

Industrial production encompasses a range
of subject areas from pure research to
technical management, including physics of
manufacturing processes; design and
control of manufacturing processes and
machinery; design, implementation, and
operation of complex manufacturing
systems; and optimization of processes and
products relative to societal needs. This field
includes computer-controlled automation of
complete manufacturing systems, and
robotics.

Mechanics and Materials. More than
ever, new concepts in design, the use of
new materials, and the economic need to
conserve materials are challenging the
ingenuity and resourcefulness of today's
engineers in the area of mechanics and
materials. A disciplinary program in mechan-
ics and materials has many diverse applica-
tions, and may include subjects on the static
and dynamic behavior of structures, wave
propagation, mechanics of continua,
mechanical behavior of conventional and
newly established engineering materials, and
modern methods of computational mechan-
ics to analyze solids and structures.

Information. Mechanical engineers are
increasingly concerned with information
utilization and management at device,
machine, and organizational levels. Electro-
mechanical devices, transportation vehicles,
robots, machine tools, and many other
pieces of mechanical equipment are now
made "intelligent" by the incorporation of
sensors, knowledge, and decision-making
capabilities as part of their operational
functions at the design stage. Mechanical
engineers educated in these aspects of
engineering have a unique opportunity to
improve the efficiency and efficacy of
engineering solutions.

Design. Design, in the engineering sense of
deliberate creation of something new and
useful, is at the heart of most of the diverse
fields in mechanical engineering. Design in
itself can be rewarding, and core subjects
provide the broad background upon which
advanced design subjects in specific
disciplinary fields are built. Undergraduate

and graduate experience includes subjects
ranging from introduction to design through
machine elements, design projects, and
computer-aided design, to advanced design
projects offering an opportunity to develop
products and prototype equipment. Several
thesis topics each year are strongly oriented
toward design, with ample opportunity to
conceive, design, build, and test innovative
solutions to real-world problems.

Systems, Computers, and Control.
This field centers on the analytical modeling,
computer simulation, and control of all types
of engineering systems. It includes the
application of computers to engineering
analysis, optimization, and design, and the
use of feedback techniques and associated
hardware to automate or control physical
devices or processes.

Microelectronics are revolutionizing the
design of devices in such developing fields
as manufacturing, energy conservation,
transportation, pollution control, and health
care. Mechanical engineering provides the
strong engineering-science base needed for
professional work in these areas. A range of
basic and applied subjects and laboratories
in automatic control, system dynamics,
nonlinear systems, computers, and com-
puter hardware design are available.
Educational opportunities are enhanced by
local facilities which allow students hands-on
experience in digital, analog, and hybrid
computers along with interactive graphics.

RESEARCH LABORATORIES AND
PROGRAMS

The department is organized into three
divisions and three system research groups.
The disciplinary divisions are mechanics and
materials; thermal and fluid sciences; and
control, systems, and design. The system
research groups are manufacturing,
bioengineering, and information.

The educational opportunities offered
students in mechanical engineering are
enhanced by the availability of a wide variety
of research laboratories and programs, and
well-equipped shops and computer facilities.

Many of the laboratories and centers are
interdepartmental and are described in detail
in Chapter VI. These include the Center for
Transportation Studies, Energy Laboratory,
and the Laboratory for Manufacturing and
Productivity. The department also hosts a
number of industrial consortia, which
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support many laboratories and research
projects.

Below is a list of the more important
departmental laboratories and their major
areas of research.

Eric C. and Evelyn E. Newman Labora-
tory for Biomechanics and Human
Rehabilitation. Research on the human
musculoskeletal system and the develop-
ment of technology for diagnosis and
remediation of physical disabilities.

Composite and Polymer Processing
Laboratories. Research concerning
composites processing and microcellular
processing.

Composite Materials and Nondestruc-
tive Evaluation Laboratory. Development
of quantitative nondestructive evaluation
characterizations which are directly
correlatable with the mechanical properties
of materials and structures.

Computer-Aided Design Laboratory.
Advancing the state of the art in design
methodology and computer-aided design
methods.

Cryogenic Engineering Laboratory.
Superconducting electic generators and the
application of thermodynamics and heat
transfer to cryogenic refrigeration and to the
characterization and processing of high-Tc
superconducting films.

d'Arbeloff Laboratory for Information
Systems and Technology. Research on
home and health automation, interface
between hardware and software,
mechatronics, and development of sensing
technologies.

Der Torossian Undergraduate Com-
puter Facility. A central computational
facility dedicated to undergraduate teaching
and offering specialized engineering software
unique to mechanical engineering.

Fibers and Polymers Laboratories.
Fiber physics, textile processing dynamics,
polymer engineering, and the development
of biological materials such as artificial skin.

Finite Element Research Group.
Computational procedures for the solution of
problems in structural, solid, and fluid
mechanics.

The Hatsopoulos Laboratory for
Microfluid Dynamics. Fundamental
research on the behavior of fluid systems at
microscopic scales, and the engineering
applications that accrue from it.

Warren M. Rohsenow Heat and Mass
Transfer Laboratory. Fundamental
research in convection, microscale transport,
laser/material interaction, sprays, and high
heat fluxes; applied research in materials
processing, nuclear power, fluidized
combustors, jet impingement, thermal
behavior of biological tissue, and cooling of
electronic devices.

Laboratory for 2 1 91 Century Energy.
Innovative science and technology for a
sustainable energy future, spanning the
disciplines of heat and mass transfer,
reaction chemistry, and thermodynamics;
fundamental research in energy transport
phenomena; applied research in energy
conversion, transportation, thermal manage-
ment, and environmental conditioning.

Man-Machine Systems Laboratory.
Integration of people and their machines into
systems which perform well and are efficient,
reliable, and safe.

Manufacturing Institute. A bridge
between academic research and industrial
application. Design and manufacture of
prototypes and large systems, innovative
modeling, and simulation of new processes
and products.

Martin Center for Engineering Design.
Design methodology, design of integrated
electrical-mechanical systems, prototype
development, advanced computer-aided
design techniques.

Mechanical Behavior of Materials
Laboratory. Mechanisms of deformation
and fracture processes in engineering
materials.

Mechanics of Materials Research
Computational Facility. Formulation of
models of material (micro) structure and
behavior which quantitatively reflect
underlying physical processes.

Nonlinear Systems Laboratory. Analysis
and control of nonlinear physical systems
with emphasis on adaptation and learning in
robots.

Precision Engineering Laboratory.
Fundamental and applied research on all
aspects of the design, manufacture, and
control of high precision machines ranging
from manufacturing machines to precision
consumer products.

Reacting Gas Dynamics Laboratory.
Fluid flow, chemical reaction and combus-
tion phenomena associated with energy
conversion in propulsion systems, power
generation, industrial processes, and fires.

Sloan Automotive Laboratory. Pro-
cesses and technology which control the
performance, efficiency, and environmental
impact of internal combustion engines, their
lubrication, and fuel requirements.

Tribology Laboratory. Tribology, includin:
wear theory, lubrication, friction and
adhesion, high-speed rolling contacts,
magnetic recording, and sliding electric
contacts.

The department provides many opportunities
for undergraduates to establish a close
relationship with faculty members and their
research groups. Students interested in
project work are encouraged to consult their
faculty advisors or approach other member
of the faculty.
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.Jndergraduate Study

The department's undergraduate program
provides a broad intellectual foundation in
the field of mechanical engineering. The
program develops the relevant engineering
fundamentals, includes experiences in their
application, and introduces the important
methods and techniques of engineering
practice. A new undergraduate curriculum
started in 1995.

The new curriculum, beginning with the
underlying mathematics, physics, and
chemistry, develops the student's basic
understanding in the mechanical engineering
sciences: mechanics and materials;
dynamics and control; thermodynamics,
design and manufacturing; fluid dynamics;
and heat transfer. Students learn the
essentials of engineering measurement, and
how to solve engineering problems. They
learn how to use engineering science in the
development, design, and manufacture of
useful devices and processes. These
broader experiences involve the consider-
ation of economic, environmental, ethical,
o, and social issues.

A ior objective of the curriculum is to
enable students to respond more creatively
and effectively to future engineering
opportunities and challenges. To foster this
objective, the curriculum encourages active
involvement of students in the educational
process by emphasizing the use of various
teaching and learning modes; the connec-
tions among engineering disciplines;
applications of the fundamentals, laboratory
activities, design and manufacturing
projects; and independent study.

BACHELOR OF SCIENCE IN
MECHANICAL ENGINEERING/
CURSE I1

I urriculum for the Bachelor of Science in
Mechanical Engineering provides a common
basic foundation for all students in the first
n of their programs, followed by electives
in a variety of engineering areas. It is
designed to meet the career objectives of a
variety of students: students who expect to
start their professional engineering careers
W.: the bachelor's degree, students who
proceed to graduate study in mechanical
engineering, and students for whom a
mechanical engineering undergraduate
program provides a base for further
professional study in fields such as medicine,
a business, or industrial management.

The common core, which should be
completed in the first half of each student's
program, consists of three two-semester
sequences and one three-semester
sequence which introduce the fundamentals
of mechanical engineering. These sequences
are complemented by a mathematics
requirement, a subject which develops basic
engineering skills, and a subject in engineer-
ing measurement. The sequences focus on
four major areas: mechanics and materials;
thermai-fluids engineering; systems model-
ing, dynamics, and controls; and design and
manufacturing. Students are strongly
encouraged to take the first and second
subject in each sequence in consecutive
semesters. Students then select and take a
minimum of two subjects from a set of
departmental electives, which provide
additional disciplinary depth, as well as
opportunities for more sophisticated product
design and manufacturing experiences. The
final requirements focus on professional
development with a required project
laboratory in the major areas of mechanical
engineering in addition to a supervised
independent thesis.

Students are urged to contact the Under-
graduate Office as soon as they have
decided to enter mechanical engineering so
that faculty advisors may be assigned.
Students together with their faculty advisors
plan a program that best utilizes the
departmental program electives and the 48
units of unrestricted electives available in the
Course I degree program. This new
curriculum has been accredited by the
Accreditation Board of Engineering and
Technology. (See discussion of accreditation
in the Dean's Statement which begins the
School of Engineering section.)

BACHELOR OF SCIENCE/COURSE Il-A

Course Il-A is designed for students whose
academic and career goals demand greater
flexibility than that offered under the
traditional Mechanical Engineering program.
The l-A program allows students to tailor a
curriculum to their own needs, starting from
a solid mechanical engineering base. The
program combines a grounding in core
mechanical engineering subjects with an
individualized course of study that the
student designs with the help and approval
of the Il-A faculty advisor, and culminates in
the Bachelor of Science degree awarded by
the Department of Mechanical Engineering.

A significant part of the l-A curriculum
consists of electives chosen by the student
to provide in-depth study of a field of the
student's choice. There is a wide variety of
popular career directions or "tracks" in which
academic subjects complement a foundation
in mechanical engineering. For example,
potential tracks include biomedical engineer-
ing and pre-medicine; large-scale systems
design; technology policy or pre-law;
management and entrepreneurship; and
information and computation.

The tracks are not limited to those listed
above. Students are encouraged to design
and develop tracks that reflect their own
needs and those of society. Any field of
study is appropriate as long as student and
advisor agree that the complete curriculum is
coherent and pursues a definite objective.

The l-A program requirements total 15
subjects and 192 units beyond the General
Institute Requirements, as follows: all four of
the first-level Mechanical Engineering core
subjects: 2.001, 2.003, 2.005, 2.007 (45
units); 18.03 (12 units); three of five second-
level Mechanical Engineering core subjects:
2.002, 2.004, 2.006, 2.008 (30-36 units); at
least six subjects in the student's track,
selected by the student with the help of the
2A coordinator or faculty advisor (60-72
units); at least 48 units of additional,
unrestricted electives; and a 1 2-unit thesis
project, combining mechanical engineering
with another field, spreading over two terms.

Students who wish to pursue this degree
must advise the department's Undergradu-
ate Officer during their sophomore year to
allow enough time to plan a complete
program. Registration for this degree
program requires approval in writing from the
l-A faculty advisor. This program leads to
the undesignated Bachelor of Science
degree and is not accredited as a degree in
mechanical engineering by the Accreditation
Board for Engineering and Technology;
students should discuss the significance of
this with their faculty advisor.

Additional information may be obtained from
Professor Seth Lloyd, Room 3-160, MIT,
Cambridge, MA 02139-4307,
(617) 252-1803.
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Bachelor of Science in Mechanical Engineering/Course I
Class of 2004 and earlier

The program for freshmen entering in the summer of 2001 or later includes a CoMimunication Requirement of 4
subjects: 2 Humanities, Arts, and Social Sciences (HASS) subjects designated as Communication Intensive
(CI-H) and 2 Communication Intensive subjects in the major, to be specified in the 2002-2003 Bulletin.

Subjects

Science Requirement

Humanities, Arts, and Sc-i:: Sronres H nsent

Restricted Electives in Science and Technology (REST R luirrmrn [can ho satisfd by 2.001
and by 18.03 in the Department Program]

Laboratory Requirement [can be satisfied by any combination of the subjects 2.671, 2.672,
and 2.008 in the Department Program]

Writing Requirement, Phase 11 [can be satisfied by submitting an acceptable ten-page laboratory report from
2.671 or 2.672]

Total GIR Subjects Required for S.B. Degree

PLUS
Departmental Program Uni

St&lc ime b' w In v ii d by credit units, and by prerequisites if any (corequisites in italics)
Required Departmental Core Subjects 1!

Mechanics and Materials 1, 12, REST: 8.01,
18.02, 18.03
Mechanics and Materials 11, 12: 2.001
Modeling Dynamics and Control I, 15,
REST: 8.01, 8.02, 18.02, 18.03'
Modeling Dynamics and Control 11, 152;
2.003'
Thermal-Fluids Engineering 1, 12, REST;
8.02, 18.03
Thermal-Fluids Engineering 11, 12; 2.005.
18.03

Elective Subjects
Studets are required to take two of the following elective su

Principles of Internet Computing, 12;
2.003*, 1.00*
Mechanical Vibiation, 12; 13.013J', 2.004
Information aid Probability, 12; 2.003*
Finite Element Analysis in Computer Aided
Mechanical Design, 12: 2.002
Thermal Power Engineering, 12; 2.006
Interniediate Heat and Mass Transfer, 12:
2.006

2.007 Design and Manufacturing 1, 12; 2,670,
2.001

2.008 Design and Manufacturing II, 12, LAB:
2.001, 2.003, 2.007, 2.005

2.009 The Product Engineering Process, 12; 2.008
2.670 Mechanical Engineering Tools, 6, IAP
2.671 Measurement and Instrumentation, 12, LAB;

2.003, 8.02
2.672 Project Lab, 6, LAB: 2.001, 2.003, 2.006,

2.67 1
18.03 Difterential Equations, 12, REST: 18.02'
2.ThU Independent Study or Thesis, 6

24
biects.

2.72 Elements of Mechanical Design, 12: 2.002,
2.007

2.737 Mechatronics, 12; 2.004, 6.07 1'
2.797 Molecular, Cellular, and Tissue

Biomechanics, 12; 18.03, 7.012*
2.82 The Design and Control of Manufacturing

Systems, 12; 2.008
2.96 Management in Engineering, 12

Departmental Program units that also satisfy the GIRs (36)

Unrestricted Electives' 48

ENGINEERING INTERNSHIP PROGRAM
IN MECHANICAL ENGINEERING/
COURSE Il-B

Students who wish to gain industrial
experience during their undergraduate and
graduate programs may elect to participate
n the Engineering Internship Program
described above in the introduction to the
School of Engineering) through enrollment
Course Il-B.

Degrees and curricular requirements are th
same as for Course 11; however, in addition
provision is made for the students to be
employed at the cooperating companies.
The plant work at the undergraduate level
consists of two summers, starting with the
summer after the sophomore year. The pla
work is considered as equivalent to a 1 2-ur

oective subject, 2.951 Engineering Intern-
c-hip. This program is accredited by the
Accreditation Board for Engineering and
Technology.

Students in this program interested in
graduate study are encouraged to apply fo
early graduate school admission under the
combined bachelor's and master's program
(described below). A student admitted to thl
program may spend an additional seven
months (one summer and one term) at the
cooperating company and write a single
combined bachelor's and master's thesis.
Subject to approval of the thesis supervisor,
the thesis may be related to the work
experience.

Additional information may be obtained frorn
Professor Kamal Youcef-Toumi,
Room 3-352, MIT, Cambridge, MA
02139-4307, (617) 253-2216.

Total Units Beyond the GIRs Required for S.B. Degree 192
N. 'wf ca' n o' .''nt ;" is icurt of the 1- our.ot CIRs and as part of the 192 units required beyond the
Citn. Far, orlect 1 -t n > ins dti artmtnntal rogram will count toward one or the other, but not both.

Notes on Course I
Note: Class of 2004 or earlier-follow Course 11 degree requirements as listed in the previous Bulletin. or consult

the department's undergraduate office.

Subject offered for 9 units in fall 2001.

'To encourage more substantial research, design, or independent study, the department permits up to 15 units
of 2.ThU credit, subject to approval of the student's faculty advisor.

"The department suggests that students elect an introductory digital-computing subject (such as 1,00) as early
as possible in their program. and also a basic electronics course (such as 6.071).

*Alternate prerequisites are listed in the subject description.

'Note that although subjects 2.001 and 18.03 are part of the Departmental requirements and satisfy the Institute
REST requirement, they are not included in the 192 departmental units required beyond the GIRs,

For an explanation of credit units, or hours, please refer to the Guide to Subject Listings in Chapter VIII of this
catalogue.

General Institute Requirements (GIRs)

2.001

2.002
2.003

2.004

2.005

2.006

2.020

2.06J
2.100
2.31

2.41
2.51
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Graduate Study

MINOR PROGRAM

Fhe requirements for a Minor in Mechani-
cal Engineering are as follows:

Students pursuing a Minor in Mechanical
Engineering must complete a total of six
subjects (including 18.03 as a prerequisite to
departmental subjects). Subjects for the
minor constitute a coherent program
approved by the department, and are drawn
from the required subjects and departmental
electives in the Course 11 degree program. In
the new curriculum, these subjects must
include completion of two of the four core
sequences.

A minor in Biomedical Engineering is also
available. For more information, see the
Dean's Statement for the School of Engi-
neering. For a general description of Minor
Programs, refer to Chapter Ill.

INQUIRIES

Further information on undergraduate
programs may be obtained from the
Undergraduate Office, Room 1-104, MIT,
Cambridge, MA 02139-4307,
(61 7) 253-2305.

The Mechanical Engineering Department
provides opportunities for graduate work
leading to the following degrees: Master of
Science in Mechanical Engineering, Master
of Science without specification of depart-
ment, degree of Mechanical Engineer, and
the Doctor of Philosophy (Ph.D.) or Doctor of
Science (Sc.D.), which differ in name only.

Most master's degree students register for
the degree with specification in mechanical
engineering. Some students may forego the
specification in order to allow more freedom
in the selection of subjects. The two
master's degrees have equal academic
stature.

The engineer's degree offers preparation for
a career in advanced engineering practice. It
does so through a program of advanced
coursework that goes well beyond the
master's level. This degree is normally not
used as a stepping stone to the Ph.D.

The Doctor of Philosophy (or Science), the
highest academic degree offered, is
awarded upon the completion of a program
of advanced study and significant original
research, design, or development.

ENTRANCE REQUIREMENTS FOR
GRADUATE STUDY

Applications to the Mechanical Engineering
Graduate School are accepted from persons
who have completed, or will have completed
by the time they arrive, a bachelor's degree.
Most incoming students have a degree in
mechanical engineering or some related
branch of engineering. The department's
admission criteria are not specific, however,
and capable students with backgrounds in
different branches of engineering or in
science may gain entry. However, to qualify
for a graduate degree other than the
master's without specification, the candidate
is expected to have had at least an under-
graduate-level exposure to the core subject
areas in mechanical engineering (applied
mechanics, dynamics, fluid mechanics,
thermodynamics, materials, and design) and
to be familiar with basic electric circuits and
electromagnetic field theory. Those with
deficiencies may be asked to make up
subjects in certain areas before they
graduate.

Applications for September entry are due on
December 15 of the previous year, and
decisions are reported in March. Foreign
students applying from abroad may be
admitted, but will be allowed to register only
if they have full financial support for the first
year.

All applicants to the graduate program in
mechanical engineering must submit the
GRE test results. Students applying from
non-English-speaking countries are required
to take the Test of English as a Foreign
Language (TOEFL) and receive a score
higher than 575.

EARLY ADMISSION TO MASTER'S
DEGREE PROGRAM IN MECHANICAL
ENGINEERING

Extraordinarily qualified senior students in
Mechanical Engineering may apply for early
admission to the graduate program. Seniors
with cumulative GPAs of 4.7 or higher with
strong recommendation letters are favorably
reviewed. Formal applications for this
program are due by October 15, and
students are notified of their admission
status by approximately November 15. This
program permits the student to enroll in core
graduate subjects in the final semester of the
senior year and find a faculty advisor who is
willing to start and supervise the master's
thesis while the student is still in the senior
year. With the consent of the faculty advisor,
the student may also use a portion of the
work conducted towards the master's thesis
in the senior undergraduate year to satisfy
the requirements of the bachelor's thesis.

WRITING ABILITY REQUIREMENT

The Mechanical Engineering Department
requires that all incoming graduate students
demonstrate satisfactory English writing
ability, or successfully complete appropriate
training in writing. This requirement reflects
the faculty's conviction that writing is an
essential skill for all engineers. All incoming
graduate students, native as well as foreign,
must take the departmental writing ability
test, which is administered in September.
Depending on the results, a student will
either pass or be required to take a subject
in writing.
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MASTER OF SCIENCE IN
MECHANICAL ENGINEERING

To qualify for the Master of Science in
Mechanical Engineering, a student must
complete at least 66 credits of coursework
(about six subjects). Of these, at least 42
must be graduate H-level subjects desig-
nated as such in Chapter VIII. The rest of the
66 units may be for G-level subjects or
advanced undergraduate subjects that are
not requirements in the undergraduate
Mechanical Engineering curriculum.

At least two of the subjects must be chosen
from a prescribed list of basic mechanical
engineering sciences. The student must also
either have had previously, or take as part of
his or her master's program, two advanced
mathematics subjects (e.g., 18.085 and
18.086).

Finally, a thesis is required. The thesis is an
original work of research, development, or
design, performed under the supervision of a
faculty or a research staff member, and is a
major part of any graduate program in the
Mechanical Engineering Department. A
master's student usually spends as much
time on thesis work as on coursework. A
master's degree usually takes about one and
one-half to two years to complete.

MASTER OF SCIENCE IN
ENGINEERING AND MANAGEMENT

The System Design and Management (SDM)
program is MIT's first degree program to be
offered with a distance learning option in
addition to a full-time in-residence option.
Please refer to the description of the SDM
program in Chapter VI and to the Engineer-
ing Systems Division in Chapter VII.

LEADERS FOR MANUFACTURING
PROGRAM

A two-year program of study in the area of
manufacturing leading to master's degrees
in mechanical engineering and in manage-
ment is available as described in the section
on the Sloan School of Management in
Chapter VII. The program incorporates
coursework in engineering and management
with thesis research conducted at an industry
site. Refer also to the description of the -
Engineering Systems Division in Chapter VII.

MASTER OF SCIENCE (WITHOUT
SPECIFICATION)

The requirements for the Master of Science
without specification are that the student
take 66 credit units of subjects, with 42 of
them being H-level subjects, and complete a
thesis. These are the minimum requirements
for an M.S. degree at MIT. The degree
without specification and the degree with
specification have equal academic stature.
The degree without specification does not,
however, explicitly confer an association with
the mechanical engineering profession,
though such an association may be inferred
from the student's having been registered in
the Department of Mechanical Engineering.
Students who opt for the degree without
specification usually have in mind specific
programs of study with which they cannot
meet all the M.S.M.E. degree requirements
in the time they have available.

MECHANICAL ENGINEER'S DEGREE

The Mechanical Engineer's degree provides
an opportunity for further study beyond the
master's level for those who wish to enter
engineering practice rather than research.
This degree emphasizes breadth of knowl-
edge in mechanical engineering and its
economic and social implications, and is
quite distinct from the Ph.D., which empha-
sizes depth and originality of research.

The engineer's degree requires a broad
program of advanced coursework in
mechanical engineering and management,
totaling at least 162 credit units (typically
about 14 subjects), including those taken
during the master's degree program. The
engineer's degree program is centered
around the application of engineering
principles to advanced engineering problems
and includes an applications-oriented thesis,
which may be an extension of a suitable
master's thesis. An engineer's degree
typically requires at least one year of study
beyond the master's degree.

DOCTOR OF PHILOSOPHY AND
DOCTOR OF SCIENCE

The highest academic degree is the Doctor
of Science, or Doctor of Philosophy (the tw
differ only in name). This degree is awardec
upon the completion of a program of
advanced study, and the performance of
significant original research, design, or
development.

Students become candidates for the
doctorate by passing a rigorous qualifying
examination, which they take no later than
the end of three regular terms after arrival or
after the completion of the master's degree
(whichever is later). The doctoral program
includes a major program of advanced stud,
in the student's principal area of interest,
and a minor program of study in a different
field.

The principal component of the program is
the thesis. The thesis is a major, original
work that makes a significant research,
development, or design contribution in its
field. The thesis and the program of study
are done under a faculty supervisor and a
doctoral committee selected by the student
and his or her supervisor, and perhaps othe
interested faculty members. The committee
makes an annual examination of the
candidate's progress and conducts a final
examination based on the thesis. The
doctoral program usually takes a minimum v

two years of work beyond the master's
degree.

INTERDISCIPLINARY PROGRAMS

Graduate students registered in the Depart-
ment of Mechanical Engineering may elect 1
participate in interdisciplinary programs of
study. Programs are available in health
sciences and technology, polymer science
and technology, and technology and policy
There is also a joint program between MIT
and Woods Hole Oceanographic Institute fc
students whose primary career objective is
oceanographic engineering.
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ASSISTANTSHIPS AND FELLOWSHIPS

The Department of Mechanical Engineering
offers three types of financial assistance to
graduate students: fellowships, research
assistantships, and teaching assistantships.

A fellowship provides the student with a
direct grant, and leaves the student open to
select his or her own research project and
supervisor. A number of students are
supported by fellowships from outside
agencies.

The majority of students in the department
are supported by research assistantships
(RAs), which are appointments to work on
particular research projects with particular
faculty members. The faculty members
procure research grants for various projects
and hire graduate students to carry out the
research. The research is almost invariably
structured so that it becomes the student's
thesis. An RA appointment provides a full
tuition scholarship (i.e., covers all tuition) plus
a tolary that is adequate for a single person.
The financial details are outlined in a
separate handout available from the
Departmental Graduate Office. An RA may
register for a maximum of 24 units (about
two subjects) of classroom subjects per
regular term and 12 units in the summer
term, and must do at least the equivalent of
24 units of thesis (i.e., research on the
project) per term.

Teaching assistants (TAs) are appointed to
work on specific subjects of instruction. As
tho name implies, they usually assist a
faculty member in teaching, often grading
homework problems and tutoring students.
In the Mechanical Engineering Department,
TAs are very seldom used for regular full-
toe classroom teaching. TAs are limited to
z' inits of credit per regular term, including
oo'h classroom subjects and thesis. The TA
appointment does not usually extend
through the summer.

Experience has shown that the optimum
graduate program consists of about equal
measures of coursework and research,
consistent with an RA appointment. The
main advantage of a fellowship is a greater
freedom in choosing a research project and
supervisor. A teaching assistantship gives
the student teaching experience and can
also be extremely valuable for reviewing
basic subject material, for example in
preparation for the doctoral general exams. It
does not, however, leave much time for
thesis research, and may extend the time
that the student needs to complete his or
her degree.

INQUIRIES

For additional information, contact Leslie
Regan, Mechanical Engineering Graduate
Registration Office, Room 1-106, MIT,
Cambridge, MA 02139-4307,
(617) 253-2291.
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Faculty and Staff

Faculty and Teaching Staff

Jeffrey Phillip Freidberg, Ph.D.
Professor of Nuclear Engineering
Head of the Department

Professors
George Apostolakis, Ph.D.
Professor of Nuclear Engineering
(On leave, fall)

Sow-Hsin Chen, Ph.D.
Professor of Nuclear Engineering
(On leave, fall)

David Grant Cory, Ph.D.
Norman C. Rasmussen Career Development
Chair in Nuclear Engineering
Professor of Nuclear Engineering

Michael Warren Golay, Ph.D.
Professor of Nuclear Engineering

Kent Forrest Hansen, Sc.D.
Professor of Nuclear Engineering

Ian Horner Hutchinson, Ph.D.
Professor of Nuclear Engineering
Division Head, Alcator, Plasma Science and
Fusion Center

Andrew C. Kadak, Ph.D.
Professor of the Practice, Nuclear
Engineering

Mujid Suliman Kazimi, Ph.D.
TEPCO Professor of Nuclear Engineering
Professor of Nuclear Engineering
Director, Center for Advanced Nuclear
Energy Systems (CANES)

Ronald Michael Latanision, Ph.D.
Professor of Materials Science and
Engineering and Nuclear Engineering

Richard Keith Lester, Ph.D.
Professor of Nuclear Engineering
Director, Industrial Performance Center

Kenneth Calvin Russell, Ph.D.
Professor of Metallurgy and Nuclear
Engineering

Neil Emmanuel Todreas, Sc.D.
KEPCO Professor of Nuclear Engineering
Professor of Nuclear Engineering and
Mechanical Engineering

Jacquelyn Ciel Yanch, Ph.D.
Professor of Nuclear Engineering and
Whitaker College of Health Sciences and
Technology
Margaret MacVicar Faculty Fellow

Sidney Yip, Ph.D.
Professor of Nuclear Engineering

Associate Professors
Ronald George Ballinger, Sc.D.
Associate Professor of Nuclear Engineering
and Materials Science and Engineering

Jeffrey A. Coderre, Ph.D.
Associate Professor of Nuclear Engineering

Kim Molvig, Ph.D.
Associate Professor of Nuclear Engineering

Assistant Professor
Kenneth Ronald Czerwinski, Ph.D.
Carl Richard Soderberg Professorship in
Power Engineering
Assistant Professor of Nuclear Engineering

Senior Lecturers
Francis X. Masse, B.S.
Radiation Protection Officer, Medical
Department

Bruce R. Rosen, M.D., Ph.D.

Research Staff

Senior Research Scientists
Peter Catto, Ph.D.
Senior Research Scientist, Plasma Science
and Fusion Center and Nuclear Engineering

Daniel R. Cohn, Ph.D.
Head, Plasma Technology and Systems
Plasma Science and Fusion Center
Senior Research Scientist, Plasma Science
and Fusion Center and Nuclear Engineering

Richard Lanza, Ph.D.

Dieter J. Sigmar, Ph.D.
Senior Research Scientist, Plasma Science
and Fusion Center and Nuclear Engineering

Principal Research Scientist
Timothy F. Havel. Ph.D.

Senior Research Engineer
Joseph V. Minervini, Ph.D.
Head, Fusion Technology and Engineering,
Plasma Science and Fusion Center
Senior Research Engineer, Plasma Science
and Fusion Center and Nuclear Engineering

Principal Research Engineer
John A. Bernard, Jr., Ph.D.
Director, Nuclear Reactor Laboratory
Principal Research Engineer, Nuclear
Reactor Laboratory and Nuclear Engineerir

Research Scientists
Pavel Hejzlar, Sc.D.
Edward Pilat, Ph.D.

Research Engineer
Peter Stahle, B.S.M.E.

Postdoctoral Associates
Ju Li, Ph.D.
Joanne O'Meara, Ph.D.

Research Affiliates
Raymond Boisseau, Ph.D.
Andrew Dart, B.E.
John McGregor Dobbs, Ph.D.
Walter Y. Kato, Ph.D.
Yehia Khalil, Ph.D.
Robert E. Klinkowstein, Ph.D.
Genrich Krasko, Ph.D.
Robert Ledoux, Ph.D.
Werner Maas, Ph.D.
Ross Mair, Ph.D.
Francesco Mallamace, Ph.D.
Eric C. McFarland, M.D., Ph.D.
Marvin M. Miller, Ph.D.
William Nett, M.B.A.
Jeffrey Schweitzer, Ph.D.
Ruth E. Shefer, Ph.D.
Samuel Singer, Ph.D.
Robert Zamenhof, Ph.D.

Administrative Staff

Clare Marie Egan
Academic Programs Administrator

Jennifer deVries Gwinn
Administrative Officer

Rachel M. Morton, B.S.
Manager, Computer Facilities

Elizabeth W. Parmelee
Academic and Personnel Coordinator
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Overview

Professors Emeriti

Manson Benedict, Ph.D.
Institute Professor, Emeritus
P'ofessor of Nuclear Engineering, Emeritus

Gordon Lee Brownell, Ph.D.
P! fessor of Nuclear Engineering, Emeritus

M,:hael John Driscoll, Sc.D.
Professor of Nuclear Engineering, Emeritus

Thomas Henderson Dupree, Ph.D.
Professor of Nuclear Engineering and
Physics, Emeritus

Elias Panayiotis Gyftopoulos, Sc.D.
Professor of Nuclear Engineering and
Mechanical Engineering, Emeritus

Otto Karl Harling, Ph.D.
Professor of Nuclear Engineering, Emeritus

Doid Dayton Lanning, Ph.D.
Professor of Nuclear Engineering, Emeritus

Lawrence Mark Lidsky, Ph.D.
Professor of Nuclear Engineering, Emeritus

John Edward Meyer, Ph.D.
Professor of Nuclear Engineering, Emeritus

Norman Carl Rasmussen, Ph.D.
Professor of Nuclear Engineering, Emeritus

The Department of Nuclear Engineering
provides undergraduate and graduate
education for students interested in develop-
ing the peaceful applications of nuclear
reactions, plasma physics, and radiation
sciences. In keeping with MIT's traditional
role in other branches of knowledge, the
department aims to educate the individuals
who make the key scientific and engineering
advances in these fields. The technological
problems of energy generation by neutron-
induced fission of heavy elements in nuclear
reactors and fusion of light particles in
thermonuclear plasmas receive primary
emphasis.

In addition, faculty and students are strongly
involved in the engineering physics of
charged particles, neutrons, and photon
radiation; in the broader problems of
providing energy in environmentally sustain-
able and socially acceptable ways; in the
scientific, medical, and industrial applications
of radiation; and in radiation health physics.

Fission reactors are used to generate heat
and electricity, to propel submarines and
ships, to provide power for deep space
exploration, to transmute elements, and to
produce radioisotopes for medical and other
applications. In some countries, the fraction
of electricity obtained from nuclear power is
greater than 50 percent. In the United
States, it is about 20 percent. In recent
years, the growth rate of electricity has
declined because of more cost-effective
uses of energy and the international
economic recession. Coupled with concerns
about nuclear reactor safety and radioactive
waste disposal, this has led to a significant
reduction in new nuclear power plant orders.
Nevertheless, many nations include a
significant and expanding nuclear compo-
nent in their energy programs because they
are convinced that nuclear power is a
comparatively reliable, inexpensive, safe, and
environmentally benign way to produce
electricity. In addition, growing international
concerns about the possibility of significant
global warming have stimulated renewed
interest in nuclear energy in the US.

The safe and economical development,
design, construction, and operation of
nuclear power plants and their related
nuclear fuel processing facilities is a major
field of engineering. Challenging tasks facing
today's nuclear engineers are to reduce the
capital and operating costs of nuclear power
stations, to increase their reliance on passive
safety mechanisms and their reliability, and

to extend the life of nuclear fuels and
structures. The goal is to make nuclear
plants the most economical and safe way of
generating electricity without harming the
environment in ever-widening regions of the
world.

Another challenge to nuclear engineers is to
contribute to the development of safe,
publicly acceptable means of storing,
transporting, and disposing of radioactive
waste from nuclear power plants and related
nuclear fuel processing facilities. A related
task is to develop systems and technologies
for the remediation of facilities and sites
contaminated with radioactive materials. In
the coming decades, many such facilities will
need to be decontaminated and restored
across the US, and new technologies for
waste characterization, removal, stabiliza-
tion, storage and monitoring will be required.

A potential source of energy and neutrons is
controlled fusion of light elements. Energy
from fusion would be practically inexhaust-
ible. Fusion reactions must be carried out in
a fully ionized plasma heated to many million
degrees. Such plasmas are usually confined
by strong magnetic fields. Recent progress
increases the likelihood that controlled fusion
will become a practical source of energy
within the next half-century. Attainment of a
fusion power plant requires improved
behavior of plasmas in electric and magnetic
fields, development of materials capable of
withstanding high stresses and exposure to
intense radiation, and great engineering
ingenuity in integrating fusion power
components into a practical, safe, and
economical system. The department has
strong programs in plasma fundamentals,
materials for intense radiation fields, and
engineering of fusion systems.

The fundamentals of plasmas also underlie
novel methods for treatment of toxic gases,
vitrification of nuclear waste, magnetohydro-
dynamic energy conversion, ion propulsion,
and thermionic energy conversion, all topics
of interest in the department. Students
concentrating on applied plasma physics are
trained not only to contribute to the ad-
vancement of controlled fusion but also to
apply their knowledge in areas of immediate
practical significance. In these plasma
programs, the department is an active
participant in MIT's broad, interdepartmental
program of research and instruction in
plasma physics and its varied applications.
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Undergraduate Study

To achieve the full potential of nuclear energy
from either fission or fusion reactors, it is
necessary to develop special materials
capable of withstanding intense radiation for
long periods of time. The department's
nuclear materials engineering program is
concerned with effects of radiation on
materials and development of improved
radiation-resistant materials. Other areas of
concentration are the chemical and metallur-
gical engineering aspects of corrosion in
components of fission reactors, processes
for recovering fuel materials from the highly
radioactive spent fuel discharged from
reactors, and processing of materials to
withstand the thermal requirements of fusion
reactors.

To fulfill society's needs, not only must new
technologies be developed, but energy
conversion plants must also be designed
and operated so as to produce energy
safely, reliably, economically, and with
acceptable environmental impact. Power
engineering requires an understanding of
social attitudes regarding technological risks
and resolution of associated conflicts.

Consequently, the department is involved
actively across the entire field of energy
production in the areas of calculational
methods, thermal-hydraulics, nuclear
chemical engineering, structural mechanics,
control systems, reliability analysis, safety
and licensing, health physics, environmental
impact of power production, and engineering
economics.

The department's radiation science and
technology program is concerned with those
aspects of nuclear science and engineering
not specifically pertaining to power genera-
tion. Its long range goals are: improved
diagnosis and therapy in nuclear medicine;
the diagnosis and understanding of materi-
als: properties and behavior; and various
novel industrial and environmental applica-
tions of radiation. This program presently
consists of four components: radiological
science, applied radiation physics and
molecular simulation, nuclear materials, and
radiation health physics.

The radiological science program is de-
signed to equip students with a background
in radiation imaging techniques and their
application in medicine and industry.

The radiation health physics program is
designed to provide students with a strong
foundation in the scientific and engineering
disciplines needed for the management and
control of irradiation exposures. It empha-
sizes principles of radiobiology, radiation
measurement and dosimetry, risk assess-
ment, and management of radiation
exposure.

The department is also an active participant
in MIT's interdisciplinary programs of
instruction and research in the management
of complex technological systems and
technology and public policy.

Undergraduate and graduate students in
other departments at MIT who wish to learn
how their major professional fields may be
utilized in nuclear developments may find
certain offerings by the Department of
Nuclear Engineering of interest, such as the
medically oriented radiological sciences
program, nuclear power plant engineering,
applied plasma or radiation physics, nuclear
materials engineering, and the interdepart-
mental program on risk-benefit analysis of
technology.

BACHELOR OF SCIENCE IN NUCLEAR
ENGINEERING

The undergraduate programs in nuclear
engineering prepare students for careers in
the nuclear power industry or the applied
radiation industry, including medical
technology, or for graduate study in nuclear
engineering and related disciplines. The field
is very broad and the program is arranged to
provide a variety of subject combinations
appropriate for career preparation. Two
broad academic options or tracks have been
defined. First, the nuclear energy track
emphasizes studies related to electrical
energy production from nuclear fission and
nuclear fusion. Second, the track covering
radiation for medicine and industry deals
with applications as diverse as radiation
therapy for medical treatments and imaging
techniques for industrial quality assurance.
The two tracks have significant overlap with
many subjects in common; but each track
also includes specialty subjects in energy or
radiation.

The department offers two undergraduate
programs leading to a Bachelor of Science in
Nuclear Engineering. The first, Course XXII, is
normally completed in four years. The
second, Course XXII-A, is part of a five-year
Engineering Internship Program; it leads to
both a Bachelor of Science and a Master of
Science in Nuclear Engineering and com-
bines study with industrial practice.

Each departmental track is divided into three
major portions: background, basics, and
nuclear engineering specialties. Three
mathematics and science subjects are
included in the background portion of the
departmental program. In addition, each
student may choose any one of three
seminars to gain familiarity with departmentai
academic and research activities (22.011,
22.012, or 22.013 for fission, fusion, or
radiation activities). Subjects in the basics
provide an introduction to some foundations
of engineering practice, as indicated by the
subject titles in the degree charts that follow
The third portion of the departmental
program provides an introduction to some o
the specialties of nuclear engineering.

The choice of specific subjects and the orde
in which they are taken are arranged in
consultation with the student's departmental
advisor. The nuclear energy track is intendec
for students planning careers in design,
analysis, and operation of fission reactors,
and for graduate study in these areas. The
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nuclear energy track is also intended for
students planning for graduate study and
careers in areas of engineering research or
development related to fusion reactors. The
radiation for medicine and industry track is
intended for students planning careers in
medicine or biomedical engineering with
particular emphasis on the applications of
radiation in diagnostics and therapy, and for
students planning graduate study and
careers in areas of engineering research and
development related to imaging and other
industrial applications of radiation. Informa-
tion on each track is available from the
student's departmental advisor or from the
departmental undergraduate office (Room
24-10

The degree mrmm in C0irSO XXII imii
Course XXII-A are accredited by the
Accreditation Board for Engineering and
Technology.

BACHELOR OF SCIENCE IN NUCLEAR
ENGINEERING/COURSE XXII

Subject requirements and options are
described in the preceding paragraphs and
charts. A bachelor's degree thesis of 12
units is required.

BACHELOR OF SCIENCE IN NUCLEAR
ENGINEERING/COURSE XXII-A

Students in the Department of Nuclear
Engineering who participate in the Engineer
ing Internship Program (described in the
section School of Engineering above) are
enrolled in Course XXII-A. The requirements
'or Course XXII-A are the same as for Course
XXII, except that the 12 units of thesis are
replaced by 12 units of 22.092 Engineering
Internship. The five-year program leads to
both a Bachelor of Science and a Master of
Science in Nuclear Engineering. Students
normally enter the program in their sopho-
more year at MIT. Each student must be
selected by a participating company after
application and an interview. The program
consists of four work assignments at the
same company. The first two are under-
graduate work assignments designated as
the required subject 22.092, as above.

Award of the master's degree is not
automatic. To work for the S.M., the student
must apply to the MIT graduate program in
nuclear engineering and be formally
accepted. In most cases the decision on
such applications is made early in the
student's fourth year.

Bachelor of Science in Nuclear Engineering/Course XXII-Nuclear Energy Option

The progran for freshmen entering in the summer of 2001 or later includes a Communication Requirement of 4
subjects: 2 Humanities, Arts, and Social Sciences (HASS) subjects designated as Communication Intensive
(Cl-H) and 2 Communication Intensive subjects in the major, to be specified in the 2002-2003 Bulletin.

General Institute Requirements (GIRs) Subjects

Science Hequirement

Humanities, Arts, and Social Sciences Requirement

Restricted Electives in Science and Technology (REST) Requirement [can be satisfied from among 8.03,
18.03 or 18.034. 2.001 or 6.071, 2.20, 2.40, and 22.02 in the Departmental Program)

Laboratory Requiremeit [can be satisfied by 22.09 in the Departmental Program]

Total GIR Subjects Required for S.B. Degree

PLUS
Departmental Program

Suerct names below ate tollowed by credit units, and by prerequisites if any (wt.iuisriSrtes in itall

Background
2.005 hrreimal-Fluids Engineering 1, 12, REST; 8.02, 18.03
18.03 Differential Equations, 12, REST; 18.02*, 18.014

or
18.034 Differential Equations, 12, REST; 18.02*, 18.014
22.02 Introduction to Applied Nuclear Physics, 12. REST; 8.02, 18.02

Seminar, 6

Basics
8.03 Physics I1, 12. REST; 8.02*, 18.02
2.001 Mechanics and Materials I, 12, REST; 8.01, 18.02, 18.03

or
6.071 Introduction to Electronics, 12, REST; 18.01
2.006 Tfhermal-Fluids Engineering II, 12; 2.005, 18.03
2.51 Intermediate Heat and Mass Transfer, 12; 2.006'
22.070J Materials for Nuclear Applications, 12; 3.091

Nuclear Engineering Specialties
22.09 Principles of Nuclear Radiation Measurement and Protectio. 1 1 /\l):
22.03 Engineering of Nuclear Systems, 12; 22.02
22.033 Nuclear Systems Design Project, 15
22.04 Radiation Effects and Uses, 12; 22.02
22.021 Nuclear Reactor Physics. 12; 22.02, 18.03

22.ThU Thesis

Departmental Program units that also satisfy the GIRs

6

8

2

17

Units

42

60

63

12

(36)

48Unrestricted Electives

Total Units Beyond the GIRs Required for S.B. Degree 189
No !ub1  (an bo c-itonte hrnh a r it of the 17 subject GiRs and as part of the 189 units required bevonri 'h
GR.. Ecv subject n thi sru n s d artmental progran will count toward one or the other. but not hi

Notes on Course XXII
*Alternate prerequisites are listed in the subject description.

For an explanation of credit units, or hours, please refer to the Guide to Subject Listings in Chapter VIII of this
catalogue.
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Bachelor of Science in Nuclear Engineering/Course XXII-Radiation for Medicine and
Option

The program for freshmen entering in the summer of 2001 or later includes a Communication Requir
subjects: 2 Humanities, Arts, and Social Sciences (HASS) subjects designated as Communication In
(Cl-HI and 2 Communication Intensive subjects in the major, to be specified in the 2002-2003 Bulleti

General Institute Requirements (GIRs)

Science Requirement

Humanities, Arts, and Social Sciences Requirement

Restricted Electives in Science and Technology (REST) Requirement [can be satisfied from among 1
18.034, 5.12 or 2.003, 2.20, 6.071, and 22.02 in the Departmental Program]

Laboratory Requirement [can be satisfied by 22.09 in the Departmental Program]

Total GIR Subjects Required for S.B. Degree 17

PLUS
Departmental Program Units

Sutyoc't rres eA t ilt, torIowed by credit units, and by prerequisites if any (corequisites in italics)

Background 42
2.005 Thermal-Fluids Engineering 1, 12, REST; 8.02, 18.03
18.03 Differential Equations, 12, REST; 78.02', 18.014

or
18.034 Differential Equations. 12, REST; 18.02*, 18.014
22.02 Introduction to Applied Nuclear Physics, 12, REST: 8.02, 18.02

Seminar, i

Basics 60-63
5.12 Organic Chemistry 1, 12, REST: 5.11'

or
2.003 Modeling Dynamics and Control 1, 15, REST; 8.01, 8,02, 18.02, 18.03
5.60 Thermodynamics and Kinetics, 12, REST; 18.02, 5.11*

or
2.006 Thermal-Fluids Engineering It, 12; 2.005, 18.03
6.071 Introduction to Electronics, 12, REST; 18.01
2.791J Quantitative Physiology: Cells and Tissues, 12; 2.003', 8.02, 18.03

or
22.070J Materials for Nuclear Applications, 12; 3.091
2.792J Quantitative Physiology: Organ Transport Systems, 12; 2.79 1J, 2.006*

or
22.078 Nuclear Techniques in Environmental Analysis, 12: 22.09*

Nuclear Engineering Specialties 63
22.09 Principles of Nuclear Radiation Measurement and Protection, 12, LAB; 22.02
22.03 Engineering of Nuclear Systems, 12; 22.02
22.033 Nuclear Systems Design Project, 15
22.04 Radiation Effects and Uses, 12: 22.02
22.055 Biomedical and Industrial Applications of Radiation, 12; 22.04, 22.09

22.ThU Thesis 12

Departmental Program units that also satisfy the GIRs (36)

Unrestricted Electives 48

Total Units Beyond the GIRs Required for S.B. Degree 189-192
No subject can be I0u5t. t'ti is part of tie 17-subject GIRs and as part of the 10: units recurond beyond the
GIRs. Every subjec n the st dOnt's rfdtptrtmentatl program will count toward one or the other, Out not both

Notes on Course XXII
*Alternate prerequisites are listed in the subject description.

For an explanation of credit units, or hours, please refer to the Guide to Subject Listings in Chapter VIII of this
catalogue.

Industry The bachelor's thesis requirement is usually
satisfied upon acceptance of the master's

ement of 4 thesis, which is prepared during the third
tensive and fourth work assignments (22.92

Advanced Engineering Internship). If the
student does not enter the master's portion

Subjects of the program for any reason, the student
may substitute work done as part of the first

6 two work assignments, provided that the
8 student prepares a written proposal and a

written report in thesis format that is

2 accep table to a faculty advisor. Otherwise,
the student must follow the same steps for

I satisfying the thesis requirement as student
in Course AAi.

MINOR PROGRAM

The Minor in Nuclear Engineering consists c
seven subjects arranged as follows:

Three required subjects:
22.02 Introduction to Applied Nuclear

Physics
22.03 Engineering of Nuclear Systems
22.04 Radiation Effects and Uses

p/us
22.09 Principles of Nuclear Radiation

Measurement and Protection
p/US

Three of the following:
8.03 Physics Ill
18.03 Differential Equations
22.021 Nuclear Reactor Physics
22.055 Biomedical and Industrial Applica

tions of Radiation
22.070J Materials for Nuclear Application
22.078 Nuclear Techniques in Environme

tal Analys s

The department's Minor Advisor will ensur
that each Minor Program forms a coherent
group of subjects.
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Graduate Study

COMBINED BACHELOR'S AND
MASTER'S PROGRAMS

The five-year programs leading to a joint
Bachelor of Science in Chemical Engineer-
ing, Civil Engineering, Electrical Engineering,
Mechanical Engineering, Nuclear Engineer-
ing, or Physics, and a Master of Science in
Nuclear Engineering, are helpful to students
who, early in their undergraduate studies,
decide to pursue a graduate degree in
nuclear engineering. Students desiring to
enter such a program must meet the
graduate admission requirements of the
Department of Nuclear Engineering, and
must submit their applications for admission
at the end of their junior year. If admitted, the
student arranges a program with the
registration officers of the two participating
departments.

The Nuclear Engineering thesis requirements
of the two degrees may be satisfied either by
completing both an S.B. thesis and an S.M.
thesis, or by completing an S.M. thesis and
any 12 units of undergraduate credit.

For further information, interested students
should contact either their undergraduate
department or the Department of Nuclear
Engineering.

INQUIRIES

Further information on undergraduate
programs, admissions, and financial aid may
be obtained from the Undergraduate Office,
Room 24-102, MIT, Cambridge, MA
02139-4307, (617) 253-3814.

The nuclear engineering profession is
exceptionally broad and many undergradu-
ate disciplines provide suitable preparations
for graduate study.

An undergraduate degree in physics;
engineering physics; chemistry; mathemat-
ics; metallurgy; or chemical, civil, electrical,
mechanical, or nuclear engineering furnishes
suitable preparation for graduate study in
nuclear engineering. Optimum undergradu-
ate preparation would include the following:

Physics: At least two years, equivalent to
MIT subjects 8.01, 8.02, 8.03, and 8.04, and
for graduate study in applied plasma physics
or applied radiation physics, the equivalent
of MIT subjects 8.06 and 8.07, as well.

Mathematics: At least two and one-half
years, equivalent to MIT subjects 18.01,
18.02, 18.03, 18.075, and 18.076.

Chemistry: At least one term of general,
inorganic, and physical chemistry.

Engineering Fundamentals: At least one year
equivalent to MIT subjects 2.001 and 2.005.

Prospective graduate students should make
every effort to complete undergraduate
preparation before starting graduate study.
Students whose preparation is incomplete
may make up their deficiencies after
admission to graduate study, but they need
more time to complete the graduate
program.

Students who expect to apply for admission
to a graduate Course in nuclear engineering
should discuss their undergraduate pro-
grams with a departmental Registration
Officer, preferably before the end of their
junior year. Applicants for admission are
required to take the Graduate Record
Examination.

MASTER OF SCIENCE IN NUCLEAR
ENGINEERING/COURSE XXII

The object of the Master of Science program
is to give the student a good general
knowledge of nuclear engineering and to
provide a foundation either for productive
work in the nuclear field or for more
advanced graduate study. The general
requirements for this degree are listed in
Chapter IV Graduate Education at MIT.
Subject 22.101 Applied Nuclear Physics or
its equivalent is required for all Master of
Science degree candidates.

Other subjects may be selected in accor-
dance with the student's particular field of
interest. Most Master of Science candidates
specialize in one of five alternative fields:
fission reactor technology, applied plasma
physics, radiation science and technology,
nuclear materials engineering, and radiation
health physics. Detailed descriptions of the
subjects available in each of these areas may
be found under the department's descrip-
tions of subjects in Chapter VIII.

Students with adequate undergraduate
preparation normally need one full year to
complete the requirements for the Master of
Science. Additional information concerning
the requirements for the Master of Science in
Nuclear Engineering, including lists of
recommended subjects, may be obtained
from the Department of Nuclear Engineering.

MASTER OF ENGINEERING DEGREE

The goal of the Master of Engineering
program is to prepare students for produc-
tive professional engineering careers by
providing additional depth in nuclear-related
subjects beyond the bachelor's degree,
together with the breadth of perspective
necessary for engineering leadership in the
field.

The Master of Engineering degree is an
intensive, fast-paced program that will
normally be completed in nine months by
students with a strong undergraduate
background in engineering. The general
requirements for this degree are listed in
Chapter IV Graduate Education at MIT.

The Master of Engineering degree is offered
in two tracks: Nuclear Systems Engineering,
and Radiological Health and Industrial
Radiation Engineering.

The Master of Engineering degree curriculum
is more highly structured than the Master of
Science degree program, and also includes
a team-oriented design subject, leading to
an individual, practice-oriented thesis.

Additional information concerning the
requirements for the Master of Engineering
degree program, including lists of recom-
mended subjects, may be obtained from the
Department of Nuclear Engineering.
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MASTER OF SCIENCE IN
TECHNOLOGY AND POLICY

Students interested in applying their nuclear
engineering background to problems of
policy and socioeconomic assessment of
technology may apply for the interdepart-
mental Master of Science Program in
Technology and Policy. This program
combines subjects in advanced technology
in the particular field of the student's
choosing with subjects in economics,
systems analysis, political science, and law.
The Technology and Policy Program within
the Engineering Systems Division is de-
scribed in detail in Chapter VII.

MASTER OF SCIENCE IN THE
MANAGEMENT OF TECHNOLOGY

Students who would like to apply their
nuclear engineering background and at least
five years of technical work experience to
issues in technical management may want to
explore the Joint Program in the Manage-
ment of Technology. Jointly developed and
offered by MIT's School of Engineering and
the Sloan School of Management, this
program entails a rigorous 12-month
curriculum, focusing on management
principles for technical people in a technical
environment. The program is designed for
scientists and engineers on a career path
requiring increasing managerial responsibili-
ties for technical activities. Details of the
program and application procedures are
described in Chapter VI.

NUCLEAR ENGINEER

The program of study leading to the Nuclear
Engineer's degree provides deeper knowl-
edge of nuclear engineering than is possible
in the master's program and is intended to
train students for creative professional
careers in engineering application or design.

General requirements for this degree,
described in Chapter IV, include 162 units of
subject credit plus a thesis. Each student
must plan an individually selected program of
study, approved in advance by the faculty
advisor, and must complete, and orally
defend, a substantial project of significant
engineering value.

The principal areas of study are nuclear
reactor physics, nuclear reactor engineering,
nuclear materials engineering, nuclear fuel
management, radiation science and

technology, and applied plasma physics. The
objectives of the program are to provide the
candidate with a broad knowledge of the
profession and to develop competence in
engineering applications or design. The
emphasis in the program is more applied
and less research-oriented than the doctoral
program.

The engineering project required of all
candidates for the Nuclear Engineer's
degree is generally the subject of an
engineer's thesis. A student with full
undergraduate preparation normally needs
two years to complete the program. A
student who satisfies the requirements for
the engineer's degree is simultaneously
approved for the S.M. by the Department of
Nuclear Engineering. Additional information
may be obtained from the department.

DOCTOR OF PHILOSOPHY AND
DOCTOR OF SCIENCE

The program of study leading to either the
Doctor of Philosophy or the Doctor of
Science degree aims to give a comprehen-
sive knowledge of nuclear engineering or
radiation science and technology, to develop
competence in advanced engineering
research, and to develop a sense of
perspective in assessing the role of nuclear
science and technology in our society.

General requirements for the doctorate are
given in Chapter IV Graduate Education at
MIT and in the Graduate School Manual. The
specific requirements of the Department of
Nuclear Engineering are the General
Examination, the Core/Major/Minor Program
requirement, and the doctoral thesis.

Upon satisfactory completion of the
requirements, the student ordinarily receives
a Ph.D. unless he or she requests an Sc.D.
The requirements for both degrees are the
same.

Prior to starting doctoral research, each
student is required to pass a general
examination demonstrating adequate
undergraduate preparation in physics,
biology, chemistry, and mathematics, as well
as engineering fundamentals and compre-
hensive knowledge at the graduate level of a
chosen field in nuclear engineering.

Doctoral candidates may elect to study and
be examined in one of the following fields:
fission reactor physics, fission reactor
engineering, applied plasma physics, applied

radiation physics, biology, nuclear materiai
engineering, fusion reactor technology,
nuclear and alternative energy systems and
policy, radiological science, nuclear waste
technology, and radiation health physics.
Details of the doctoral examination in each
these fields may be obtained from the
department.

Candidates for a doctoral degree must also
satisfactorily complete (with an average
grade of B or better) an approved program
of advanced studies, the Core/Major/Minor
requirement. The program requires that
students take not less than 96 credit hours
of subjects (excluding special problems), of
which three subjects (36 units) are selected
from the following department courses (the
Core): 22.101, 22.102, 22.103, 22.104, an,
22.105. Three subjects (36 units) comprise:
field of specialization (the Major) that will be
closely related to the student's doctoral
thesis topic (but beyond the subjects
covered in the qualifying exam). Two
subjects (24 units) must consist of coordi-
nated subjects clearly outside the field of
specialization (the Minor).

Also available is a joint degree program
between the Department of Nuclear
Engineering's Radiological Sciences
Graduate Program and the Harvard-MIT
Division of Health Sciences and Technolog.
Decisions regarding admission and award ()
the doctoral degree are made jointly. In
addition to a strong background in the
physical and engineering sciences, appli-
cants should complete two undergraduate
subjects in biology or biochemistry before
entrance, and must complete three addi-
tional life sciences subjects prior to receivin
the doctoral degree as part of the
coursework toward fulfilling the NED Core/
Major/Minor Program. To supplement the
program's academic training, a one-month
clinical practicum in one of the affiliated
Boston-area hospitals is also required.
Students submit and defend a doctoral
thesis before a committee of MIT faculty,
including members from NED and HST, in
accordance with the interdisciplinary nature
of the program.

Doctoral research may be undertaken
either in the Department of Nuclear Engi-
neering or in a nuclear-related field in
another department. Appropriate areas of
research are described generally in the
introduction to the department, and a
detailed list may be obtained from the
Department of Nuclear Engineering.
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Medical and biological applications of
n... 'ear engineering may be pursued under
-he Radiological Sciences Graduate Program
(RSGP). Breakthroughs in radiological
scence including radiation therapy, magnetic
re <nance imaging (MRI), positron emission
t(-iography (PET), and single photon
e ssion tomography (SPECT) make this
area one of the most exciting developments
n applied nuclear and radiation science.

RESEARCH FACILITIES

The departmental programs are supported
by a number of outstanding experimental
aties for advanced research in nuclear

i neering.

The MIT Research Reactor in the Nuclear
Reactor Laboratory operates at a power of
5000 kw and is fueled with U-235 in a
compact light-water cooled core surrounded
by a heavy-water reflector. This reactor
arovides a wide range of radiation-related
,eearch and teaching opportunities for the
students and faculty of the department.
Malor programs to study corrosion in a
nucLear environment are currently in place.
Epithermal neutron capture studies are also
being conducted. Details of the laboratory's
r- oarch programs and facilities are given in
Chapter VI.

The department utilizes extensive experi-
',aental plasma facilities for the production
a'id confinement of large volumes of highly
or -ed plasmas and for studies of plasma
t(;%,ulence, particle motions, and other
p -omena.

'of the departmental research on
'as and controlled fusion is done in the

Pasma Science and Fusion Center. The
department has played a major role in the
cesign and development of high magnetic-

I fusion devices. Currently there are two
or plasma experiments at MIT-the

A tor C-Mod Tokamak, and the Versatile
Ta idal Facility (VTF)-both located in the
P sma Science and Fusion Center (de-
scb ned in Chapter VI). Through its activities
! "e Plasma Science and Fusion Center,
to department is also the national leader in

design of magnets, both copper and
superconducting. Such magnets may be
used not only for fusion devices, but also for
t 2 superconducting supercollider, and for
magnetically-levitated transportation
systems.

Within the Spatial Nuclear Magnetic
Resonance Laboratory, the full gamut of
spatial nuclear magnetic resonance (NMR)
techniques can be undertaken in one setting.
The laboratory houses a wide range of
spectrometers allowing research projects to
span a wide variety of topics from biomedi-
cal applications of NMR-based microscopy
techniques at high field to zero-field nuclear
quadruple resonance imaging methods
aimed at characterizing radiation induced
defects in materials. A broad range of length
scales is also covered, from nanometer scale
scattering measurements through centime-
ter-scale imaging.

A unique, high-current tandem accelerator,
developed for use in medical research, is
currently under construction in the Accelera-
tor Beam Applications Laboratory, and will
be capable of providing intense, low-energy
neutrons for basic research into boron
neutron capture therapy and other uses of
the 0IB(n,cx) nuclear reaction. The proton
beam itself will also be used as a microprobe
for spatially resolved elemental analysis.

In the Whitaker College Biomedical Imaging
and Computational Laboratory, a variety of
radiation therapy and medical physics
research projects are in progress. The
laboratory houses eleven computer worksta-
tions, which are used primarily for Monte
Carlo simulation of different radiation types
and for image processing analysis.

In addition to the above facilities, the
department has a nuclear instrumentation
laboratory, a plasma physics laboratory, a 14
MeV neutron source, and two subcritical
natural uranium reactors, one moderated by
water and the other by graphite. Laboratory
space and shop facilities are available for
research in all areas of nuclear engineering.
A state-of-the-art scanning electron
microscope that can be used to study
irradiated specimens is available. A number
of computer workstations dedicated to
simulation, modeling, and visualization, as
well as MIT's extensive computer facilities,
are used in research and graduate instruc-
tion.

FINANCIAL AID

Financial aid for graduate students is
available in the form of research and
teaching assistantships, department-
administered fellowships, and supplemental
subsidies from the College Work-Study
Program. Assistantships are awarded to
students with very good academic records.
The duty of a teaching assistant is to assist a
faculty member in the preparation of subject
materials and the conduct of classes, and
that of a research assistant is to work on a
research project under the supervision of
one or more faculty members.

Most fellowships are awarded in April for the
following academic year. Assistantships are
awarded on a semester basis. The assign-
ment of teaching assistants is made before
the start of each semester, while research
assistants can be assigned at any time.
Fellowships and research assistantships
usually go to students already enrolled in the
department; for entering students, the
majority of the aid therefore is in the form of
teaching assistantships.

Application for financial aid should be made
to Professor Sidney Yip, Room 24-102, MIT,
Cambridge, MA 02139-4307,
(617) 253-3809.

INQUIRIES

Additional information on graduate admis-
sions and academic and research programs
may be obtained from the department's
Graduate Office, Room 24-102, MIT,
Cambridge, MA 02139-4307, telephone
(617) 253-3814, email cegan@mit.edu.
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Faculty and Staff

Faculty and Teaching Staff

Chryssostomos Chryssostomidis, Ph.D.
Henry L. and Grace Doherty Professor in
Ocean Science and Engineering
Director, MIT Sea Grant College Program
Head of the Department

Professors
Arthur Bernard Baggeroer, Sc.D.
Secretary of the Navy/Chief of Naval
Operations Chair
Ford Professor of Engineering
Professor of Electrical and Ocean
Engineering
(On leave, spring)

Henry Stuart Marcus, D.B.A.
Professor of Marine Systems

Raymond S. McCord, O.C.E.
Professor of Naval Construction and
Engineering

Jerome H. Milgram, Ph.D.
William I. Koch Professor of Ocean
Engineering

Nicholas Marinos Patrikalakis, Ph.D.
Kawasaki Professor of Engineering

Henrik Schmidt, Ph.D.
Professor of Ocean Engineering
Associate Director, MIT Sea Grant Program
Associate Department Head

Paul Demetre Sclavounos, Ph.D.
Professor of Naval Architecture
(On leave, spring)

Michael Stefanos Triantafyllou, Sc.D.
Professor of Ocean Engineering

John Kim Vandiver, Ph.D.
Dean of Undergraduate Research
Professor of Ocean Engineering
Director, Edgerton Center

Tomasz Wierzbicki, Sc.D.
Professor of Applied Mechanics

Dick Kau-Ping Yue, Sc.D.
Associate Dean, School of Engineering
Professor of Hydrodynamics and Ocean
Engineering

Associate Professors
John V. Amy, Ph.D.
Associate Professor of Naval Construction
and Engineering

John J. Leonard, Ph.D.
Associate Professor of Ocean Engineering

Nicholas C. Makris, Ph.D.
Secretary of the Navy/Chief of Naval
Operations Scholar
Henry L. and Grace Doherty Professorship in
Ocean Utilization
Associate Professor of Ocean Engineering

Senior Lecturers
David Valentine Burke, Ph.D.
Thomas R. Consi, Ph.D.
Harry A. Jackson, B.S.
Barrick Tibbitts, Nav.Eng.

Lecturers
James G. Bellingham, Ph.D.
Howard M. Bunch, M.B.A.
Richard C. Chapman, B.S.E.E.
Leslie M. Gray, M.S.
Mark A. Grosenbaugh, Ph.D.
Spyridon A. Kinnas, Ph.D.
Yuming Liu, Ph.D.
Charles H. Mazel, Ph.D.
Clifford Whitcomb, Nav.Eng.

Research Staff

Principal Research Engineers
Yuming Liu, Ph.D.
Takashi Maekawa, Ph.D.

Research Engineers
Franz Hover, Sc.D.
Yonghwan Kim, Ph.D.
Lian Shen, Ph.D.

Research Scientist
Wen Xu, Ph.D.

Sponsored Research Administrative
Staff
Sabina Rataj, B.A.

Research/Postdoctoral Associates/
Fellows
Wonjoon Cho, Ph.D.
Mulalo Doyoyo, Ph.D.
Paul M. Newman, Ph.D.
Michele Zanolin, Ph.D.
Qiang Zhu, Ph.D.

Administrative Staff

Carolyn H. Brooke, B.S.
Financial Administrator

Katharine De Zengotita, M.L.S.
Student Administrator

H. Sharon Trohon, B.S.
Administrative Officer

Professors Emeriti

Alexander Douglas Carmichael, Ph.D.
Professor of Power Engineering, Emeritus

Ira Dyer, Ph.D.
Professor of Ocean Engineering, Emeritus

Ernst Gabriel Frankel, Ph.D., D.B.A.
Professor of Marine Systems, Emeritus

Alfred Adolf Heinrich Keil, Dr.Rer.Nat.
Professor of Ocean Engineering, Emeritus
Ford Professor of Engineering, Emeritus

Justin Elliot Kerwin, Ph.D.
Professor of Naval Architecture, Emeritus

Patrick Leehey, Ph.D.
Professor of Mechanical and Ocean
Engineering, Emeritus

Koichi Masubuchi, Ph.D.
Professor of Ocean Engineering and
Materials Science, Emeritus

John Nicholas Newman, Sc.D.
Professor of Naval Architecture, Emeritus

J. D. Nyhart, J.D.
Professor of Ocean Engineering and
Management, Emeritus

T. Francis Ogilvie, Ph.D.
Professor of Ocean Engineering, Emeritus
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Undergraduate Study

For centuries, the oceans have served
societal needs by providing avenues of
transportation, resources of food and
minerals, and natural barriers of defense.
These uses of the ocean are perhaps even
more important today as the world faces
problems of growing populations and
shrinking resources. Out of the need for
increased utilization of the ocean has come a
heightened sense of purpose. Simply stated,
the task of ocean engineering is to use the
oceans effectively and wisely.

The Department of Ocean Engineering
provides the essential skills that ultimately
enable its students to conceive, initiate, and
direct complex engineering projects. Such
tasks demand flexible and adaptive engi-
neering minds. The degree requirements in
ocean engineering begin with the same basic
mathematics, science, and engineering
subjects as other traditional engineering
disciplines and then extend this training to
prepare a professional who is capable of
responding to the broad demands of
complex engineering tasks. Through
selection of degree programs and elective
subjects, students may concentrate in areas
such as structures, fluid mechanics,
oceanographic engineering, or naval
architecture.

For nearly a century, MIT has been a leading
center of ship research and design, and is
widely recognized for its contributions in
such areas as hydrodynamics, ship struc-
tural mechanics and dynamics, propeller
design, and overall ship design. The Pratt
School of Naval Architecture and Marine
Engineering, which was established through
a bequest to MIT in 1912, is an integral part
of the Department of Ocean Engineering.
B(ding upon this historical base, the
department's curriculum today offers studies
in all systems that must operate in an ocean
environment.

Marine transportation encompasses broad
questions of international trade. The ocean
engineer must be able to assess in an
integrated fashion a wide range of technical,
economic, and political considerations.
Other aspects of marine transportation
nclude designing deep-water ports,
ntegrating harbor facilities with land-based
transportation systems, and planning new
uses of waterways to help solve urban
transportation problems.

Oil and gas beneath the ocean floor are
'nc>easingly important sources of energy. An

ocean engineer is concerned with all phases
of discovering, producing, and delivering
offshore petroleum resources, a complex
and demanding task. Also of central
importance is the development of new
methods to protect marine wildlife and
coastal regions against the undesirable side
effects of offshore oil production.

Once regarded as an inexhaustible source of
food, the oceans are now approaching
critical levels of depletion for some species.
Engineering techniques of analysis and
prediction are essential to maintain the
delicate natural balances of the oceans.
Ocean engineers, together with marine
biologists, aquatic ecologists, and public
policy planners, have a critical role to play in
managing ocean resources to ensure the
survival of marine species and continuing
supplies of food for the world.

Oceans serve as natural barriers of defense
for many nations, and careers in ocean-
related defense offer some students a logical
extension of their ocean engineering
education. The department offers subjects
designed to enable people to cope with
technologies relevant to modern naval
systems, including ship design alternatives,
seafloor habitats, sonar systems, and
underwater navigation and communication.

The education of an ocean engineer or a
naval architect revolves around three central
components. The first is a firm foundation in
such basics as hydrodynamics, structural
mechanics, vibratory phenomena, energy
conversion, materials, and electronics.
Second, the engineer needs broad exposure
to and practical experience in skills such as
analysis and design. Third, the context for
specific applications needs to be under-
stood. The department's undergraduate and
graduate programs combine these compo-
nents in a balanced way to provide an
educational base upon which to build a
rewarding career.

Once a student has attained the engineering
basics, individualized programs to meet
particular interests are strongly encouraged.
The department's faculty has wide and
continuing research and industrial experi-
ence. Departmental facilities-including a
variable-pressure propeller tunnel, an ocean
engineering testing tank, an acoustics and
vibration laboratory, a design laboratory, and
computer facilities-offer a variety of
opportunities for laboratory experience.

BACHELOR OF SCIENCE IN OCEAN
ENGINEERING/COURSE XIII

The basic program offered by the depart-
ment is designed for students interested in
engineering aspects of ocean sciences,
ocean exploration, and the utilization of the
oceans for transportation, defense, and
resources. The program leads to the
Bachelor of Science in Ocean Engineering or
without designation of field. The curriculum
without designation of field permits pursuit of
broader marine-related interests. Graduates
are prepared for work in industry or govern-
ment, or for further study in graduate school.

All Course XIII undergraduates take the same
required subjects in mathematics, science,
and engineering fundamentals, along with
subjects fulfilling the General Institute
Requirements. Some departmentally
prescribed subjects may be replaced by
other subjects if such substitutions enhance
student objectives. The elective program
consists of two parts: planned electives,
which are designed to meet the student's
Course objective, and unrestricted electives,
which permit further study in specialized
areas or a broadening of the student's
overall educational experience.

The department offers counseling to
students wishing to use some combination
of planned and unrestricted electives for
environmental studies. Such a course of
study is similar to the other four-year MIT
programs, supplemented with elective
studies, that prepare students for environ-
mentally related work.

The Course XIII program leading to the
Bachelor of Science in Ocean Engineering is
accredited by the Accreditation Board for
Engineering and Technology.

Degree Programs and Requirements 
215

Overview

Degree Programs and Requirements 215



Bachelor of Science in Ocean Engineering/Course XIII

The program for freshnien entering in the summer of 2001 or later includes a Communication Requirement of 4
subjects: 2 Humanities, Arts, and Social Sciences (HASS) subjects designated as Communication Intensive
(CI-H) and 2 Communication Intensive subjects in the major, to be specified in the 2002-2003 Bulletin.

General Institute Requirements (GIRs) Subjects

Science Requirem -' 6

Humanities, Arts, A s i ,n' H-u7nri 8

Restricted Electives in Science and Technology (RES I t f r [ s' I In f .
6.071, 18.03, and 13.00 in the Departmental Program] 2

Laboratory Requirement [can be satisfied by 13.017 and 13.018 in the Departmental Program] I

Total GIR Subjects Required for S.B. Degree 17

PLUS
Departmental Program Units

f anries i )I I, i t itc; and by prereg sr' i r), ,ccit, , i

Required Subjects 138
13.00 lreo ,cr.tion to Ocean Science arid Technology, 12 H t 1
10.001 'roduction to Computer Methods, 6
13.002Ji rdurction to Numerical Analysis for Engineering, 6; 18.03, 10.001 or 1.00
13.012 Hiydrodynamics for Ocean Engineers, 12; 13.00, 18.03
13.013J Dynamics and Vibration, 12; 2.001 13.015', 18.03
13.014JMechanics of Structures, 12; 2.001*, 18.03
13.015 Mechanical Systems, Signal Processing. and Stochastics, 12: 18.03
13.017 Design of Ocean Systems 1 12, LAB; 2.001, 6.071, 10.001, 13.012'
13.018 Design of Ocean Systnms I 12 LAR; 13.017
13.019 Coniputational Techniques for Structural Design, 6; 13.014
2.001 Mechanics and Materials I, 12, HESF 8.01, 18.02, 18.03
6.071 ikodiuction to F I tiFiT: 18 01
18.03 , - ti 1 1. 1' 18 ( 14

Restricted Electives 45
Is ;tuer it, with the help of the I i i must props-c i ; roqram of ',)t fewer than 45 units in in l area
of ocean engineering. Depending (nrl hr 1a of concentratioii, typiCal subjects could include one or mor e of the
following: 13.80J, 13.810, 13.751, 2.670, 13.021, 13.10J, 13.400, 13.42, 13.68.

BACHELOR OF SCIENCE IN OCEAN
ENGINEERING/COURSE XIII-C

Course XIII-C is an Engineering Internship
Program that enables students to combine
professional experience with their academic
work, while at the same time providing for
part of their educational expenses. The four-
year program leads to the Bachelor of
Science in Ocean Engineering. Students in
the internship program may also apply for
admission to the Graduate School to obtain
the Bachelor of Science concurrently with
the Master of Science at the end of their fifth
year. This program is part of the Engineering
Internship Program, described in detail in the
School of Engineering section.

All MIT sophomores in good standing can
apply for entrance to the program. Alternat-
ing periods at the Institute and at cooperat-
ing work sites are arranged so that gradua-
tion is not delayed beyond the normal date.

Assignments with participating organizations
provide opportunities to participate in
activities such as construction, testing,
design, development, research, and
technical planning.

The Course XIII-C program leading to the
Bachelor of Science in Ocean Engineering is
accredited by the Accreditation Board for
Engineering and Technology.

Departmental Program units that also satisfy the GIRs (36) The Course XIII-C curriculum is identical to
- - ---- -- -Course XIII, except that 13.771 Engineering

Unrestricted Electives 48 Internship (12 units) is taken in place of
-, - _ --- - ---- --- .- - - ie12 units of individual research or design

Total Units Beyond the GIRs Required for S.B. Degree 195 Project in the restricted electives. Further
NuVi hit, ', i ci 'I ' , lif.1 611,-s and as part of the 195L units reqUired beyonu the details ma be obtained from theGll. I wt, .i i udent's departmental program will count toward one or the other, but not both. detm e o n m

department.
Notes on Course XIll

,Dnomics (or another Economics subject) is strongly suggested in the Humanities,
S' , r',quirement if another subject in the field of economics and management is not

included in thie elective program.

,Students must receive a grade of C or better in core subjects which serve as prerequisites for other
departmental core subjects before continuing in the departmental program.

*Alternate prerequisites are listed in the subject description.

For an explanation of credit units. or hours, please refer to the Guide to Subject Listings in Chapter Vill of this
catalogue.
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Graduate Study

COMBINED BACHELOR'S AND
MASTER'S DEGREE PROGRAM

Programs leading to a joint Bachelor of
Science (in aeronautics and astronautics,
civil engineering, electrical engineering,
mechanical engineering, or ocean engineer-
ing), and a Master of Science (in ocean
engineering or in naval architecture and
marine engineering) are available to students
who, early in their undergraduate studies,
decide to pursue a graduate degree in ocean
engineering or naval architecture and marine
engineering. Students who wish to enter
such a program must meet the graduate
admission requirements of the Department
of Ocean Engineering. They must submit
their applications for admission at the end of
their junior year. If admitted, the student's
program is arranged in consultation with the
registration officers of the two participating
departments. For further information,
nterested students should contact the
* partmental Student Administration Office.

MINOR PROGRAM

The Minor in Ocean Engineering is intended
for undergraduates who wish to broaden
their overall education. This program is
specifically recommended to students who
plan to practice their major discipline in an
ocean-related application, or who intend to
pursue later graduate education in ocean
engineering or naval architecture.

The Minor consists of seven subjects.

Five fundamental subjects, including all three
of the following:
13.00 Introduction to Ocean Science and

Technology
2.001 Mechanics and Materials I
18.03 Differential Equations

One of the following:
1.00 Introduction to Computers and

Engineering Problem Solving
10.001 Introduction to Computer Methods

One of the following:
13.013J Dynamics and Vibration, or

equivalent
2.002 Mechanics and Materials II
2.005 Thermal-Fluids Engineering I
6.071 Introduction to Electronics
6.002 Circuits and Electronics

Two additional subjects from among the
following, which allow more intensive study
in one or two specific areas:
13.012 Hydrodynamics for Ocean

Engineers
13.014J Mechanics of Structures
13.021 Marine Hydrodynamics
13.017 Design of Ocean Systems I
13.018 Design of Ocean Systems II
13.80J Mechanical Vibration
13.810 Acoustic Sensing

For a general description of the Minor
Program, refer to Chapter 1I1.

INQUIRIES

Further information on undergraduate
programs, admissions, and financial aid may
be obtained by contacting Professor
Nicholas Makris, Room 5-222, MIT,
Cambridge, MA 02139-4307,
(617) 258-6104.

Graduate study in the Department of Ocean
L-nigineering can lead to the following
degrees: Master of Engineering Master of
Science; Ocean Engineer; Naval Engineer;
Doctor of Philosophy; or Doctor of Science.

An acceptable program of subjects plus an
acceptable thesis leading to the Master of
Science usually requires from one to two
academic years, depending upon under-
graduate preparation. The Master of
Engineering in Ocean Engineering could take
from 12 to 18 months, depending on the
relative strength of undergraduate prepara-
tion in engineering or the physical sciences.
The Ocean Engineer and Naval Engineer
degrees require at least two years, including
a substantial thesis.

The Doctor of Science or Doctor of Philoso-
phy with a specification in an ocean-related
field usually requires more than three years
following a Bachelor of Science.

Major fields of study or specialization for all
doctoral degrees include (but are not limited
to) the following:

Acoustics
Applied mechanics
Computer-aided design and fabrication
Fluid mechanics
Hydrodynamics
Marine data systems engineering
Marine materials and fabrication
Marine systems
Ocean environmental engineering
Offshore engineering
Offshore platform design
Ship and offshore rig dynamics
Ship propulsion
Structural mechanics
Welding fabrication

Students, together with their program
advisors, usually can tailor their programs of
graduate study to suit individual interests
and career objectives. Detailed departmental
requirements are available from the Depart-
mental Student Administration Office.

ENTRANCE REQUIREMENTS FOR
GRADUATE STUDY

Undergraduate preparation for admittance to
graduate study in the Department of Ocean
Engineering should be equal in quality,
quantity, and breadth of coverage to the
department's undergraduate curricula.
Students with a background in ocean
engineering or with a strong background in

Degree Programs and Requirements 
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other engineering fields or natural sciences
are ideal candidates for the graduate
program.

If undergraduate preparation is lacking in
one or more areas, the deficiencies may be
made up concurrently with graduate work,
usually by successfully completing one or
more upper-level undergraduate subjects or
introductory-level graduate subjects.
Undergraduate subjects so required may not
count toward advanced degree require-
ments.

intern in a marine environmental business or
laboratory. Students must complete a thesis
which is practical rather than theoretical and
is consistent with their concentration.
Concentrations currently offered include
ocean systems technologies and marine
resource management.

Students must complete at least 90 units,
including a 24-unit thesis and at least 66
graduate units, 42 of which must be H-level.
Refer to Chapter IV for general requirements.

OCEAN ENGINEERING/NAVAL
MASTER OF ENGINEERING IN OCEAN ARCHITECTURE AND MARINE
ENGINEERING ENGINEERING/COURSE XIII

The Professional Program in Marine
Environmental Systems emphasizes the
multidisciplinary nature of marine environ-
mental problems. Its content and structure
combine into a coherent curriculum the key
ingredients of marine systems-manage-
ment, engineering/technology, and marine
science. This program provides profession-
als with the needed breadth to work in the
marine environmental field-from under-
standing the legal, political, and economic
context to designing a mitigation system for
cleaning up pollution or monitoring systems
for studying global climate change and
measuring ocean pollution. The program's
flexibility allows candidates to custom-design
their curriculum to fit their professional
needs. With a strong emphasis on problem
solving, practical applications, and field
experience, the program provides a hands-
on familiarity with the field.

Depending on background preparation, this
program takes from 12-18 months to
complete. A department undergraduate who
carefully plans Course electives from the end
of junior year can complete in the program in
nine months, obtaining S.B. and M.Eng.
degrees concurrently in the fifth year.

Students entering the program must have a
sound undergraduate background in
engineering or the natural sciences. By
virtue of prior preparation or by taking
subjects in the program, each student must
demonstrate proficiency in the three areas
covered by the degree-marine manage-
ment, ocean engineering/technology, and
marine science. Students must take a
coherent set of four subjects in the selected
field of concentration, participate in the
integrative seminar (a problem-solving
interdisciplinary exercise), and participate in
either a field experience at sea or as an

The department's curriculum leading to a
Master of Science in Ocean Engineering is
based on a broad working knowledge of all
the basic engineering skills. The intended
outcome of this program is a person whose
main interest is the development of the
ocean for the good of humanity, and in
following this ambition is prepared to use
whatever engineering disciplines are needed
to address the problem at hand. As a part of
the more general field of ocean engineering,
naval architecture and marine engineering
are concerned with all aspects of waterborne
vehicles operating on, below, and just above
the sea surface. The Master of Science in
Naval Architecture and Marine Engineering is
intended to develop an individual who plans
to concentrate in areas related to water-
borne vehicles and/or their subsystems.

The programs leading to the Ocean Engineer
or Naval Engineer degrees require a higher
level and significantly broader range of
professional competence in engineering than
that required for the S.M. degree. The
program for an engineer's degree ordinarily
includes subjects in the areas of economics,
industrial management, and public policy or
law, and at least 12 units of comprehensive
design. Should the student be working
toward the simultaneous award of the
engineer's and master's degrees, a single
thesis is generally acceptable, provided it is
appropriate to the specifications of both
degrees and demonstrates the educational
maturity expected of candidates for the
higher degree. Additional information on
departmental requirements is available from
the Departmental Student Administration
Office.

Doctoral degrees are offered in the fields of
ocean engineering and naval architecture
and marine engineering. Students are
admitted to the doctoral program after
successful completion of the appropriate
qualifying examinations. The student's
program must be acceptable to the
Departmental Committee on Graduate
Students, with respect to depth in the majce
area and breadth in collateral areas. Details
on the examination process and other
requirements, including the doctoral thesis,
may be obtained from the Departmental
Student Administration Office.

There are also a number of interdepartmen-
tal doctoral programs available to students
the department. Details are in Chapter VI.

NAVAL CONSTRUCTION AND
ENGINEERING/COURSE XIII-A

This program provides US Navy, US Coast
Guard, foreign naval officers, and civilian
students interested in ships and ship design
a broad graduate level engineering educatu
for a career as a professional naval engine(,
The program focuses on naval architecture.
hydrodynamics, ship structures, materials,
power and propulsion, and ship production
in a total ship design and engineering
context. Students learn to apply a total
system design approach to large-scale
complex systems, in particular, surface naw:
combatants, submarines, and high perfor-
mance commercial ships. The program is
appropriate for naval officers and civilians
who later actively participate in concept
formulation, design, and construction of
naval ships, as well as for those interested
commercial ship design. In addition to
general engineering and science and a cor
program of subjects in ocean engineering,
each student follows one of several special
ized curricula applicable to ship constructio
and engineering. The program leads to a
Naval Engineer, or Master of Science,
degree.

OCEAN SYSTEMS MANAGEMENT/
COURSE XIII-B

The XIII-B Program in Ocean Systems
Management offers both Master of Science
and Doctor of Philosophy degrees.

The master's program is intended for
students with engineering or science
background who are interested in the
business and government management
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arsects of ocean engineering systems and
activities, including ocean transportation,
narine resource development, environmental
management, public policy and ocean use,
ocean mining, ports, and fisheries. Technical
oackground should consist of an S.B. degree
n engineering or science. Background
should include at least one undergraduate
subject each in differential equations,
probability, and microeconomics. Any
deficiency should be eliminated during the
first term at MIT. Students without a
background in ocean engineering are
required to take a subject in design.

Depending on background preparation, a
student entering this program can take from
one to two years to complete the degree.
The program can be accomplished in one
year by a department undergraduate who
carefully schedules his or her elective time
fro the junior year on. Such a student is
aw irded concurrently an S.M. in Ocean
Systems Management and an S.B. degree.
Further information on the master's program
re-riirements can be obtained from the
[ trmental Student Administration Office.

I octoral degree program in ocean
s,, rems management requires the develop-
rnent of new knowledge that enhances the
suite of the art in this area. To achieve that
g the student must complete a program

: tudy and write a dissertation that
cjcessfully integrates theory, methodology,
nf experience in the fundamental disciplines

constitute the ocean systems manage-
nt area, such as engineering, economics,
siness administration, operations research,

public policy analysis, and law. Students are
admitted to the doctoral program after
osing the appropriate written and oral

C',.alifying examinations. Further information
o, the doctoral program requirements and

.mination process may be obtained from
Departmental Student Administration

Office.

JOINT MIT-WOODS HOLE
OCEANOGRAPHIC INSTITUTION
PROGRAM/COURSE XIII-W

A joint program with WHOI is intended for
students whose primary career objective is
ireanographic engineering. Students divide

academic and research efforts between
campuses of the two institutions. Joint

Orogram students are assigned an MIT
'acuity member as academic advisor;
flowever, thesis research is supervised by
MIT or WHOI faculty. While in residence at

MIT, students enrolled in this Course follow a
program similar to that of other students in
the department. The program is described in
more detail under the section below, Joint
Program in Oceanography and Applied
Ocean Science and Engineering with the
Woods Hole Oceanographic Institution.

TECHNOLOGY AND POLICY PROGRAM

The department also offers a Master of
Science in Technology and Policy. This
program educates students with a strong
technical foundation in a marine-related field
and builds competence in dealing with policy
issues. Requirements for entry into this
program are the same as those required for
the XIII-B Program with adjustments made for
the special requirements of the Technology
and Policy Program. This interdepartmental
program is described in Chapter VI. The
Technology and Policy Program within the
Engineering Systems Division is described in
detail in Chapter VII.

TRANSPORTATION STUDIES

The interdepartmental degrees in transporta-
tion are offered in cooperation with the
Center for Transportation Studies. Ocean
engineering students studying transportation
at the master's or doctoral level may enroll in
this interdepartmental program. Transporta-
tion program requirements are described in
Chapter VI. Refer also to the description of the
Engineering Systems Division in Chapter VII.

MANAGEMENT OF TECHNOLOGY
PROGRAM

Individuals interested in applying their ocean
engineering background and at least five
years of technical work experience to issues
in technical management may apply for
admission to the Management of Technology
Program. Jointly developed and offered by
MIT's School of Engineering and the Sloan
School of Management, the program entails
a rigorous 12-month curriculum, focusing on
management principles for technical persons
in a technical environment. The program is
designed for scientists and engineers on a
career path requiring increasing managerial
responsibilities for technical activities. See
also Programs for Executive Education in
Management under the Sloan School of
Management later in Chapter VII.

ASSISTANTSHIPS AND GRADUATE
SCHOLARSHIPS

There are a limited number of teaching and
research assistantships available to
graduate students in the department each
year. These are awarded on the basis of
both qualification and need. The duties
associated with these assistantships usually
contribute directly to the assistant's
educational program.

A limited number of awards and scholarships
is available to graduate students in the
department. Scholarships are awarded each
year by the Society of Naval Architects and
Marine Engineers. These awards can be used
for study at any institution of the recipient's
choice and usually are awarded to applicants
who, through their education or their
professional work, have evidenced strong
interest in some field of naval architecture
and marine engineering or in ocean
engineering. Fellowships are also awarded
each year by the Office of Naval Research
(ONR) Department of Defense (DOD), and
the National Science Foundation (NSF).

Prospective students are invited to commu-
nicate with the department regarding any of
these educational and financial opportuni-
ties. Applications for the Society of Naval
Architects and Marine Engineers Graduate
Fellowships, Office of Naval Research,
Department of Defense, and National
Science Foundation fellowships are made
directly to the appropriate society. Inquiries
for the fall term should be made late in the
preceding fall term.

INQUIRIES

Additional information concerning academic
programs, research opportunities, admis-
sions, and financial aid may be obtained by
writing to the Student Administrator,
Department of Ocean Engineering,
Room 5-225, MIT, Cambridge, MA
02139-4307, (617) 253-1994 or by visiting
the department's website at
http://oe.mit.edu/.
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I
Faculty and Staff

Faculty and Teaching Staff

Douglas Alan Lauffenburger, Ph.D.
Professor of Chemical Engineering and
Bioengineering
Director, Biotechnology Process Engineering
Center
Co-Director, Division of Bioengineering and
Environmental Health

Steven Robert Tannenbaum, Ph.D.
Underwood Prescott Professor of
Toxicology
Professor of Chemistry
Co-Director, Division of Bioengineering and
Environmental Health

Professors
William Murray Deen, Ph.D.
Carbon P. Dubbs Professor of Chemical
Engineering and Bioengineering
Bioengineering Admissions and Registration
Officer

C. Forbes Dewey, Jr., Ph.D.
Professor of Mechanical Engineering and
Bioengineering

John Martin Essigmann, Ph.D.
Professor of Toxicology and Chemistry

James Gahan Fox, D.V.M.
Professor and Director, Division of
Comparative Medicine

Alan Jay Grodzinsky, Ph.D.
Professor of Electrical, Mechanical, and
Bioengineering
Director, Center for Biomedical Engineering

Neville John Hogan, Ph.D.
Professor of Mechanical Engineering and
Brain and Cognitive Science and
Bioengineering
Director, Newman Laboratory

Ian Warwick Hunter, Ph.D.
Hatsopoulos Professor of Mechanical
Engineering and Bioengineering
Co-Director, d'Arbeloff Laboratory for
Information Systems and Technology
Director, Laboratory for Bio-Instrumentation
Systems

Roger Dale Kamm, Ph.D.
Professor of Mechanical Engineering and
Bioengineering

Robert Samuel Langer, Sc.D.
Germeshausen Professor of Chemical and
Biomedical Engineering

Harvey Franklin Lodish, Ph.D.
Professor of Biology and Bioengineering
Member, Whitehead Institute for Biomedical
Research

Paul Thomas Matsudaira, Ph.D.
Professor of Biology and Bioengineering

Leona D. Samson, Ph.D.
American Cancer Society Professor
Professor of Toxicology

William G. Thilly, Sc.D.
Professor of Toxicology
Director, Center for Environmental Health
Sciences

K. Dane Wittrup, Ph.D.
J.R. Mares Professor of Chemical
Engineering and Bioengineering

Gerald Norman Wogan, Ph.D.
Professor of Toxicology and Chemistry

loannis Vassiliou Yannas, Ph.D.
Professor of Polymer Science and
Engineering and Bioengineering

Associate Professors
Peter C. Dedon, M.D., Ph.D.
Associate Professor of Toxicology

Linda Griffith, Ph.D.
Karl Van Tassel Career Development
Associate Professor of Chemical Engineering
and Bioengineering

Ram Sasisekharan, Ph.D.
Associate Professor of Toxicology and
Bioengineering
Toxicology Registration and Admissions
Officer

David Ben Schauer, D.V.M., Ph.D.
Associate Professor of Toxicology

Peter T. So, Ph.D.
Associate Professor of Mechanical
Engineering and Bioengineering

Peter K. Sorger, Ph.D.
Associate Professor of Biology and
Bioengineering

Bruce Tidor, Ph.D.
Associate Professor of Chemistry

Assistant Professors
Bevin Page Engelward, D.Sc.
Assistant Professor of Toxicology

Darrell J. Irvine, Ph.D.
Assistant Professor of Materials Science an
Bioengineering

Scott R. Manalis, Ph.D.
Assistant Professor of Media Arts and
Bioengineering

James L. Sherley, M.D., Ph.D.
Assistant Professor of Toxicology

Lecturers
Laura C. Green, Ph.D.
Jean-Francois Hamel, S.M.
Can C. Ozbal, Ph.D.
Richard Lee, M.D.

Research Staff

Senior Research Scientist
John Sherman Wishnok, Ph.D.

Principal Research Scientist
Paul L. Skipper, Ph.D.

Research Scientists
Robert G. Croy, Ph.D.
Karel Domansky, Ph.D.
W. Sara Gardiner-Stillwell, Ph.D.
Lisiane Meira, Ph.D.

Postdoctoral Associates
Mark Ambrose, Ph.D.
Mohamad Awada, Ph.D.
Thomas Begley, Ph.D.
Adam Capitano, Ph.D.
Jean-Francois Cloutier, Ph.D.
Gracie Crane, Ph.D.
James Delaney, Ph.D.
Lakshmaiah Gingipalli, Ph.D.
Hyun Gyung Jang, Ph.D.
Maria Kartalou, Ph.D.
Chunqi Li, Ph.D.
Saraswathi Mandapati, Ph.D.
John Marquis, Ph.D.
George Nikov, Ph.D.
Mark Powers, Ph.D.
Ivan Rusyn, Ph.D.
Solveig Ravnum, Ph.D.
Uday Sharma, Ph.D.
Erik Spek, Ph.D.
Lata Venkatarangan, Ph.D.
Sheela Venkitachalam, Ph.D.
Priya Weerasinghe, Ph.D.
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Undergraduate Study

postdoctoral Fellows
Karen Almeida, Ph.D.
Mchelle Hamm, Ph.D.
F/ Henderson, Ph.D.
Jessica Kosa, Ph.D.
Kaushik Mitra, Ph.D.
James Myette, Ph.D.

Rebecca Rugo, Ph.D.
Mallikarjun Sundaram, Ph.D.
Beatriz Zayas, Ph.D.

Visiting Scientists
Eena Gostjeva, Ph.D.
F-.:g Gu, Ph.D.

Administrative Staff

Rolanda L. Dudley-Cowans, M.B.A.
Aiministrative Officer

Debra A. Luchanin, Ed.M.
A2. i emic Administrator

The mission of the Division of Bioengineering
and Environmental Health (BEH) is to
educate leaders and to generate and
communicate new knowledge at the
interface of engineering with biology.
Combining quantitative, physical, and
integrative principles with advances in
modern biology at this interface will increase
understanding of how biological systems
function in terms of physical and chemical
mechanisms, and of how they respond
when perturbed by external factors including
medical therapeutics, environmental agents,
and endogenous chemicals. Novel technolo-
gies based on this understanding can be
created for a spectrum of applications
emphasizing human health from both
medical and environmental perspectives,
and biology-based paradigms can be
generated for solving problems in diverse
applications of engineering.

This program brings biology into engineering
as its fourth fundamental science base,
joining mathematics, chemistry, and physics
as an equal partner in the foundation of
engineering, and helps engineering disci-
plines deal with the impact of new processes
and products on the environment and
human health. To meet these objectives, this
academic unit is comprised of faculty from
key disciplines of engineering, biology,
toxicology and physical/chemical/computa-
tional sciences dedicated to defining new
courses and curricula at this interface.

The premise is that the science of biology
will be as important to technology and
society in the future as physics and chemis-
try are today, and that environmental health
issues will influence this shift. A new
generation of engineers and scientists must
address problems involving technology and
biology, emphasizing an ability to measure,
model, and rationally manipulate the
influence of environmental and technological
factors on biological systems. They will apply
their analytical measurement and modeling
perspective to understanding how biological
systems operate, especially when perturbed
by genetic, chemical, infectious, or materials
interventions; apply synthetic design
perspective to creating innovative technolo-
gies in biology-based diagnostics, therapeu-
tics, and devices, or in manufacturing
industries unrelated to health care; and
evaluate and monitor properties of living
organisms at molecular, cellular, tissue,
organ, and systems levels as impacted by
prospective pathogens and toxins as well as
by therapeutics and devices.

BIOMEDICAL ENGINEERING MINOR

An interdepartmental minor in Biomedical
Engineering is available to all undergraduate
students through the Division of Bioengineer-
ing and Environmental Health (BEH). While
the total number of subjects required for the
minor is eight, all science and engineering
majors at MIT already take two or three of
these subjects for their major. Students who
are not science or engineering majors can
use two of the subjects to fulfill REST
requirements. The total number of additional
subjects required to complete the minor is
thus five or six.

The Minor Program in Biomedical
Engineering consists of the following:

Science Core
5.12 Ogan c Chemistry I

Plus
5.07 Biological Chemistry

or
7.05 General Biochemistry
and
Engineering Core
18.03 Differential Equations

plus
a subject which applies differential equations
to solve systems or macroscopic rate
problems including, but not limited to:
2.003 Modeling Dynamics and Control I

or
2.005 Thermal-Fluids Engineering I

or
6.002 Circuits and Electronics

or
3.185 Transport Phenomena in Materials

Engineering
or

10.301 Fluid Mechanics
or

16.030/
16.040
and

Unified Engineering Ill-IV

Biomedical Engineering Core
Two of the following.
BEH.103
Modeling
BEH.31 0J

BEH.360J
BEH.361J

BEH.370J

BEH.371J

Introduction to Physiological

Molecular, Cellular, and Tissue
Biomechanics
Cell and Tissue Engineering
Molecular and Engineering
Aspects of Biotechnology
Quantitative Physiology: Cells
and Tissues
Quantitative Physiology: Organ
Transport Systems

To ensure breadth, permission of minor
advisor required to take both core subjects
in major.
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Restricted Electives:
One subject from the following:
BEH.105J Biotechnology and Engineering
BEH.340J Materials for Biomedical

Applications
BEH.342 Molecular Structure of

Biological Materials
BEH.41 1J* Cell-matrix Mechanics
BEH.430J* Fields, Forces, and Flows in

Biological Systems
BEH.441J* Biomaterials-Tissue Interac-

tions
BEH.451J* Design of Medical Devices and

Implants
BEH.461J* Engineering Analysis of Cell

Receptor Processes
BEH.900J Interdisciplinary Research in

Biomedical Engineering
2.763J Hyperthermia: Biology,

Technology, and Cancer
Therapy

3.04 Nanomechanics of Materials
and Biomaterials

6.100 Electrical Engineering and
Computer Science Laboratory

6.121J Bioelectronics Project Labora-
tory

16.400 Human Factors Engineering
16.423J* Aerospace Physiology and Life

Support Engineering
22.058 Principles of Imaging
22.57J Radiation Biophysics
HST.573 Biological Control Systems
HST.585J* Biosensors, Signal Processing,

and Biomedical Applications

or other subjects in biomedical engineering
or related fields with the approval of the
minor advisor. Any subject in the Biomedical
Engineering Core sequence is also accept-
able as a restricted elective after the core
requirements are fulfilled. Additional subjects
in biomedical engineering are offered at the
graduate level, and may be used as electives
upon approval by the student's minor
advisor.
and
Science/Engineering Elective:
One subject from the following:
7.02 Introduction to Experimental Biology

or
7.03 Genetics

or
7.06 Cell Biology

or
7.20 Human Physiology

or
one additional subject (of at least 12 units)
from the Restricted Electives listing.

*Graduate-level subject which typicaly enrolls upper-
level undergraduates as well.

TOXICOLOGY AND ENVIRONMENTAL
HEALTH MINOR

The Division of Bioengineering and Environ-
mental Health offers an undergraduate minor
in Toxicology and Environmental Health. The
goal of this program is to meet the growing
demand for undergraduates to acquire the
intellectual tools needed to understand and
assess the impact of new products and
processes on human health, and to provide
a perspective on the risks of human
exposure to synthetic and natural chemicals,
physical agents, and microorganisms.

Given the importance of environmental
education at MIT, the program is designed to
be accessible to any MIT undergraduate.
The program consists of three required
didactic core subjects and one laboratory
subject, as well as one restricted elective.
The prerequisites for the core subjects are
7.012/7.013/7.014 plus 5.11 or 3.091.

Core Subjects
Choose three subjects from among:
BEH.102 Epidemiology
BEH.103 Introduction to Physiological

Modeling
BEH.104J Chemicals in the Environment:

Toxicology and Public Health
BEH. 105 Biotechnology and Engineering
BEH.106 Infectious Agents and the

Environment

Laboratory Core
Choose one subject from among:
BEH. 109 Laboratory Fundamentals in

Biological Engineering
7.02 Introduction to Experimental

Biology
5.310 Laboratory Chemistry

Restricted Electives
Choose one subject from among:
BEH.901 Special Topics in Toxicology and

Environmental Health
BEH.URG Undergraduate Research

Opportunities
1.725J (TPP.51J) Chemicals in the

Environment: Fate and Transport
1.89 Environmental Microbiology
1.080 Environmental Chemistry and

Biology
5.07 Biological Chemistry I
7.03 Genetics
7.05 General Biochemistry
7.06 Cell Biology
7.28 Molecular Biology
12.340J Atmospheric Chemistry
17.319 Environmental Politics and Policy

For further information on the graduate or
undergraduate programs, please visit the
BEH web site at http://web.mit.edu/beh/ or
contact the BEH Academic Office, MIT, 77
Massachusetts Ave, Room 56-651,
Cambridge, MA 02139-4307,
(617) 253-1712.
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ision of Bioengineering and Environmental Health Course BEH

Graduate Study

DOCTORAL PROGRAM IN
BIOENGINEERING

BEH offers a graduate program leading to
the degree of Ph.D., and in certain cases the
S.M., in Bioengineering. Students admitted
to the program typically have a bachelor's or
master's degree in engineering. During the
first year, students pursue a unified bioengi-
neering core curriculum, in which engineer-
ing approaches are used to analyze
biological materials and organisms over a
wide range of length and time scales. The
tour core bioengineering subjects are
BEH.400 Perspectives in Biological Engi-
neering, BEH.410 Molecular, Cell, and

issue Biomechanics, BEH.420
Biomolecular Kinetics and Cell Dynamics,
and BEH.430 Fields, Forces, and Flows in
Biological Systems. These subjects bring
central engineering principles to bear on
operation of biological systems from
molecular to cell to tissue/organ/device
systems levels. Fundamental coursework in
biochemistry and molecular cell biology is
required for combination with these engi-
neering principles, either before admission or
during the first year of graduate study. To
enhance depth and breadth, the core
subjects are supplemented by electives in
the biological sciences and engineering. For
doctoral candidates, one of these must be a
graduate-level biology subject, and another
must be a subject in one of the following
areas: computational biology/bioinformatics,
olomaterials, or bio-instrumentation/imaging.
[he written part of the doctoral qualifying
examinations, centered on the core curricu-
um, is taken after the second semester. The
students select a research advisor and begin
research before the end of the first year. The
oral part of the doctoral qualifying examina-
tions, which focuses on the student's area of
research, is taken during the second year.
Approximately five years of total residence
are needed to complete the doctoral thesis
and other degree requirements.

s program educates students to use
engineering principles in the analysis and
manipulation of biological systems, allowing
'hem to solve problems across a spectrum
of important applications. The program is
nherertly interdisciplinary, in that it brings
,ogether engineering and biology in as
ujndamental a manner as possible, and cuts

across the boundaries of the traditional
ergineering disciplines.

The faculty associated with the program
have a wide range of research interests
within bioengineering. Areas in which
students may specialize include: biological
and physiological transport phenomena;
biological imaging and functional measure-
ment; biomolecular engineering; cell and
tissue engineering; computational modeling
of biological and physiological systems;
design, discovery, and delivery of molecular
therapeutics; molecular, cell and tissue
biomechanics; and new tools for genomics,
functional genomics, proteomics, and
glycomics.

Bioengineering graduate students can carry
out their research as part of a number of
multi-investigator, multidisciplinary research
centers at MIT, including the Center for
Biomedical Engineering and the Biotechnol-
ogy Process Engineering Center; these
opportunities include collaboration with
faculty in the Departments of Biology and
Chemistry, the Center for Cancer Research,
and the Whitehead Institute for Biomedical
Research, along with Harvard University
School of Medicine, Harvard University
School of Dental Medicine, and Boston
University School of Medicine.

DOCTORAL PROGRAM IN
MOLECULAR AND SYSTEMS
TOXICOLOGY

The Division of Bioengineering and Environ-
mental Health offers a graduate program
leading to the degrees of Ph.D., Sc.D., and
in certain cases, the S.M., in Molecular and
Systems Toxicology. Curricula are flexible,
and opportunities exist for interdisciplinary
training. Upon admission, students can
select a research advisor and begin research
toward a thesis in an area of specialization.
The first academic year is spent mainly in
coursework. Doctoral examinations, both
written and oral, are taken following the third
semester of full-time graduate study. Thesis
research normally requires three to four
years of full-time research activity after
successful completion of exams.

The teaching and research graduate
program focuses on understanding the
interactions of organisms with chemical,
biological, and physical agents from the
molecular to the systems level. The
program's goals are to study how exog-
enous and endogenous agents induce
toxicity and cause disease in humans; to
establish the molecular mechanisms of drug
actions, with the longer term aim of develop-
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ing improved therapeutics; and to establish
mechanisms of microbial pathogenesis.
Interdisciplinary in nature, this program and
other programs and departments share an
interest in human pathophysiology, molecu-
lar pharmacology, and environmental health.
Many research activities are coordinated
through the Center for Environmental Health
Sciences.

The core curriculum provides rigorous
training in the basic sciences, with applica-
tion of chemistry, mathematics, biochemis-
try, molecular biology, genetics, toxicology,
and pharmacology to problems in human
health and disease. Students receive
preparation for careers in academic
institutions, government agencies, and
industry involving the application of modern
methods of chemical, molecular, biological,
and genetic analysis to characterization of
health risks.

Areas of research specialization within the
program include environmental carcinogen-
esis and epidemiology; development of
molecular methods for direct measurement
of mutations in humans; metabolism of
foreign compounds; genetic toxicology; the
molecular aspects and dosimetry of
interactions between mutagens and
carcinogens with nucleic acids and proteins;
molecular mechanisms of DNA damage and
repair; design and mechanisms of action of
chemotherapeutic agents; molecular
mechanisms of carcinogenesis; cell physiol-
ogy; extracellular regulation and signal
transduction; and molecular and pathologic
interactions between infectious microbial
agents and carcinogens.

MASTER OF ENGINEERING IN
BIOMEDICAL ENGINEERING

A new Master of Engineering in Biomedical
Engineering (M.E.B.E.) degree is offered by
the Division of Bioengineering and Environ-
mental Health to MIT undergraduates who
major in one of the departments in the
School of Engineering or the School of
Science. The goal of the M.E.B.E. degree
program is to educate students in the
application of fundamental engineering
principles to solve challenging programs in
biology and medicine. A common theme is
the integration of individual components of a
biological system to describe both the
spatial and temporal organization of the
system as a whole. The scale of this
integration may be as small as molecules
and cells or as large as organ systems or
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whole organisms. This program will educate
individuals in preparation for leadership
positions in the medical products, pharma-
ceutical, or biotech industries. A secondary
objective is to provide students who may be
considering either a medical degree or a
doctorate in biomedical engineering the
opportunity to learn more about these fields.

In addition to satisying the requirements of
their departmental program, students also
are expected to complete subjects in
differential equations (18.03), one engineer-
ing transport or systems subject (e.g., 2.005,
3.185, 6.002, 10.310, etc.), organic
chemistry (5.12), biochemistry (7.05 or 5.07),
and two of the core sujects from the
Biomedical Engineering Minor.

In addition to thesis credits, at least 66 units
of coursework are required. At least 42 of
these subject units must be from H-level
graduate subjects. The remaining units may
be satisfied with G-level subjects, or in some
cases, with advanced undergraduate
subjects. Of the 66 units, a minimum
distribution in each of three categories is
s pecified below.

Bioengineering Core
24 units selected from:
BEH.410J Molecular, Cellular, and Tissue

Biomechanics
BEH.420J Biomolecular Kinetics and

Cellular Dynamics
BEH.430J Fields, Forces, and Flows in

Biological Systems

Biomedical Engineering Electives
24 units selected from:
A selection of G- or H-level subjects from
various departments in the School of
Engineering and HST. A list of suggested
subjects is available from the BEH Academic
Office, Room 56-651.

Bioscience Elective
One biological science subject in addition to
organic chemistry and biochemistry. This
must be a laboratory subject if one was not
taken as part of the student's undergraduate
curriculum.

Thesis
The student is required to complete a thesis
that must be approved by the Program
Director. The thesis is an original work of
research, design, or development. If the
supervisor is not a member of the Division of
Bioengineering and Environmental Health, a
reader who belongs to the BEH faculty must
also approve and sign the thesis. The

student submits a thesis proposal by the end
of the fourth year, and conducts the work
and completes the thesis by the end of
Spring Term of the fifth year.

Applications are accepted from students in
all departments of the School of Engineering
or the School of Science. Students should
apply by the end of their junior year and are
informed of the decision of the Admissions
Committee by the end of that summer.
Admission into the program is highly
competitive.

Students complete the program in approxi-
mately one summer term and two academic
terms, one full calendar year beyond what
would normally be required for the S.B.
degree. The additional 12 months of tuition
required by the program is paid by the
student. Although there is no promise of
support, students are permitted to seek
funding through a traditional Research
Assistantship or Teaching Assistantship. In
such cases, the student is still expected to
complete the M.E.B.E. program within three
or four regular terms. To ensure compliance
with these guidelines, no additional RA or TA
support is allowed beyond four regular
terms. The BEH Academic Office handles all
requests for RA and TA support for M.E.B.E.
students.
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Faculty and Staff

Faculty and Teaching Staff

Daniel Roos, Ph.D.
Japan Steel Industry Professor of
Engineering
Professor of Civil and Environmental
Engineering and Engineering Systems
Associate Dean for Engineering Systems
Director, Engineering Systems Division

Professors
Thomas J. Allen Ph.D.
Margaret MacVicar Faculty Fellow
Howard W. Johnson Professor of
Management
Professor of Engineering Systems

Joel Philip Clark, Sc.D.
Professor of Materials Systems and
Engineering Systems

Eoivard F. Crawley, Ph.D.
Margaret MacVicar Faculty Fellow
Professor of Aeronautics and Astronautics
a- Engineering Systems
Department Head, Aeronautics and
Astronautics

Richard de Neufville, Ph.D.
Class of 1960 Faculty Fellow
Professor of Civil and Environmental
Engineering and Engineering Systems

TI omas Waddy Eagar, Sc.D.
P1 fessor of Materials Science and
Lgineering
Professor of Engineering Systems

Eiven D. Eppinger, Sc.D.
Geral Motors LFM Professor of
Management Science
P'ofessor of Engineering Systems

> Director, Center for Innovation in
Product Development

Director, LFM and SDM Programs

Stephen C. Graves, Ph.D.
aham J. Siegel Professor of
iagement
essor of Engineering Systems

C%-director, Leaders for Manufacturing
Program and System Design and
Waagement Program

Lard Edgar Hardt, Ph.D.
essor of Mechanical Engineering and
neering Systems

Daniel Hastings, Ph.D.
Professor of Aeronautics and Astronautics
and Engineering Systems
Associate Director, Engineering Systems
Division
Director, Technology and Policy Program

Maurice Holmes, M.S.
Professor of the Practice of Management,
Mechanical Engineering, and Engineering
Systems
Co-Director, Center for Innovation in Product
Development

Thomas Anton Kochan, Ph.D.
George Maverick Bunker Professor of
Management
Professor of Engineering Systems

Paul Alfred Lagace, Ph.D.
Margaret MacVicar Faculty Fellow
Professor of Aeronautics and Astronautics
Professor of Engineering Systems
Co-Director, Leaders For Manufacturing and
System Design and Management Programs

Nancy Leveson, Ph.D.
Professor of Aeronautics and Astronautics
and Engineering Systems

Stuart Madnick, Ph.D.
John Norris Maguire Professor of Information
Technology
Professor of Engineering Systems
Co-Director, PROFIT Program

David Hunter Marks, Ph.D.
Morton and Claire Goulder Family Professor
of Civil and Environmental Engineering and
Engineering Systems
Director, Center for Environmental Initiatives

Fred Moavenzadeh, Ph.D.
James Mason Crafts Professor
Professor of Civil and Environmental
Engineering and Engineering Systems
Director, Center for Technology, Policy and
Industrial Development
Director, Technology and Development
Program

Joel Moses, Ph.D.
Professor of Computer Science and
Engineering and Engineering Systems
Institute Professor

Earll Morton Murman, Ph.D.
Ford Professor of Engineering
Professor of Aeronautics and Astronautics
and Engineering Systems
Co-Director, Lean Aerospace Initiative

Deborah Nightingale, Ph.D.
Professor of the Practice of Aeronautics and
Astronautics and Engineering Systems

Amedeo Rodolfo Odoni, Ph.D.
T. Wilson Professor of Aeronautics and
Astronautics
Professor of Civil and Environmental
Engineering and Engineering Systems

James B. Orlin, Ph.D.
Edward Pennell Brooks Professor of
Management Science, Operations Research,
and Engineering Systems
Co-director, MIT Operations Research
Center

Warren P. Seering, Ph.D.
Professor of Mechanical Engineering and
Engineering Systems

Yossi Sheffi, Ph.D.
Professor of Civil and Environmental
Engineering and Engineering Systems
Director, Center for Transportation Studies

David Simchi-Levi, Ph.D.
Professor of Civil and Environmental
Engineering and Engineering Systems

David H. Staelin, Sc.D.
Professor of Electrical Engineering and
Computer Science and Engineering Systems
Assistant Director of Lincoln Laboratories

Joseph Martin Sussman, Ph.D.
Professor of Civil and Environmental
Engineering and Engineering Systems
JR East Professor

Sheila Widnall, Sc. D.
Professor of Aeronautics and Astronautics
and Engineering Systems
Institute Professor
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Associate Professors
Cynthia Barnhart, Ph.D.
Associate Professor of Civil and
Environmental Engineering and Engineering
Systems
Co-Director, Operations Research Center

John Williams, Ph.D.
Associate Professor of Civil and
Environmental Engineering and Engineering
Systems
Director, Intelligent Engineering Systems
Laboratory

Visiting Professors
Philip H. Byer, Ph.D.

Senior Lecturers
James Lyneis
Robert J. Fhomas

Research Staff

Visiting Engineers
Christopher Magee, Ph.D.

Executive Director, Ford/MIT Strategic
Technical Partnership

Esko Savukoski

Administrative Staff

Jacqueline M. Burke
Administrative Assistant and Website
Coordinator

Katherine Goodwin
Senior Office Assistant

Beverly Kozol-Tattlebaum
Administrative Assistant to the Director

Lois Slavin, M.S.
Director of Communications

Ann S. Tremelling, M.S.
Assistant Director

The Engineering Systems Division's mission
is to pursue the study of complex
technological systems and products
considered in their broader environmental,
financial, legal, organizational, and political
context. MIT established the division in 1998
with the charter to develop academic
programs that educate future leaders in
engineering systems; to serve as a model to
broaden engineering education generally;
and to expand the scope and practice of
engineering.

The Engineering Systems Division (ESD)
collaborates with the engineering depart-
ments and with management and social
science faculty in the other Schools at MIT,
and actively develops innovative relation-
ships with industry and government through
long-distance educational programs at
remote sites and collaborative global
research projects.

The division is founded on the recognition
that new approaches, frameworks, and
theories need to be developed for the design
of engineering systems. Their design is
increasingly difficult as they increase in size,
scope, and complexity as a result of
globalization, new technological capabilities,
rising consumer expectations, and increas-
ing social requirements. The intelligent
development of engineering systems calls for
new frameworks of analysis and design,
different from those of the traditional
paradigm of engineering science. The
effective design of engineering systems
requires a more integrative approach in
which engineering systems professionals
view the technological system as part of a
larger whole.

To achieve its objectives, the Engineering
Systems Division focuses first on education,
providing faculty support for its associated
educational programs: the Technology and
Policy Program, the programs in transporta-
tion and in logistics, the Leaders for
Manufacturing Program, and the System
Design and Management Program. The
division also develops new educational
initiatives, building upon these programs in
order to prepare students for the challenges
and opportunities of the twenty-first century.

To support its educational programs, the
Engineering Systems Division also initiates
research focused on issues of national and
international importance that have science
and technology components. These build
upon the existing research programs in the
Center for Technology, Policy, and lndustric
Development; the Center for Transportation
Studies; the Center for Innovation in Produc
Development; the Industrial Performance
Center; and the Leaders for Manufacturing
program.

ESD educational and research programs air
characteristically deeply involved with
industry, government, and engineering
practice in general. The units within ESD
have many formal ties to multiple enterprise-
and novel industry-academic relationships.
Examples of these relationships include:
consortia formed around the International
Motor Vehicle and the Lean Aerospace
Programs in the Center for Technology,
Policy, and Industrial Development; corpo-
rate and public affiliates programs of the
Center for Transportation Studies, as well a-
its Integrated Supply Chain Management
Program; corporate partnerships of the
Leaders for Manufacturing and the System
Design and Management Program; and the
industrial partners of the Center for Innova-
tion in Product Development and the
Industrial Performance Center.

The Engineering Systems Division provides
the basis for a general education in the
planning, design, and implementation of
engineering systems and sponsors Master c
Science and Master of Engineering degrees,
as well as interdisciplinary Doctor of
Philosophy degrees. The Master of Science
programs are directed toward professional
practice in specific areas: technology and
policy; transportation; logistics; manufactur
ing; and system design and management.
The doctoral programs focus on advanced
research in engineering systems, integratinci
engineering and applied social sciences.
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Master's Programs

Application forms for all programs can be
downloaded from http://web.mit.edu/
admissions/www/grad/graduate.html.
Applicants whose first language is not
Erglish must offer evidence of written and
oral proficiency in English by taking the Test
of English as a Foreign Language (TOEFL)
and achieving a score equal or higher than
600 (old version) or 250 (new version).
Registration forms for this test can be
obtained by contacting toefl@ets.org.
Information about the Graduate Record
Examinations (GRE) and Graduate Manage-
ment Admissions Test (GMAT) is available at
gre-info@ets.org and gmat@ets.org.
Applicants should refer to the details of each
program concerning specific requirements
for admission.

All programs offer student fellowships or
graduate research or teaching assistant-
ships. Information about these should be
obtained directly from the individual
pr: grams.

Pose refer also to the Academic Programs
Orce of the Division (esd@mit.edu), and to
the MIT Sloan School of Management for
programs offering joint degrees.

MASTER OF SCIENCE IN
TECHNOLOGY AND POLICY

The Technology and Policy Program (TPP)
prepares students for competent leadership
in the constructive development of technol-
ogy. The program focuses on the need for
engineering leaders capable of dealing
effectively with core technical issues in their
full economic, political, and administrative
contexts. These individuals are not being
accommodated by the traditional educa-
tional paths that train either technical or
social science specialists. TPP educates
"engineers and scientists with a difference,"
persons with both strong technical founda-
tions and skills in dealing with important
strategic issues concerning the intelligent
and effective development of technology.

The Master of Science in Technology and
Policy is an engineering degree, the virtual
equivalent of two master's degrees, one in
engineering and the other in policy. Many
students combine the TPP curriculum with
complementary subjects to obtain dual
degrees in TPP and either a specialized
branch of engineering or an applied social
science such as management, political
science, or urban studies and planning.

The TPP curriculum combines advanced
subjects in the student's chosen technical
field with subjects in economics, politics, and
law to provide a solid grounding in technol-
ogy policy. The overall objective is to prepare
participants for effective professional
practice. The program therefore stresses
effective leadership and communication, and
encourages participants to participate in the
TPP Summer Internship Program of
placements in government and industry, in
the United States and internationally.

The TPP curriculum consists of four blocks
of material and a thesis. The first block is a
set of required integrative professional
subjects (proseminars). The second block
consists of restricted electives in dynamic
strategic planning, economics, and legal
processes. The third block comprises a
restricted elective in research methods and
values, and a technology and policy research
seminar. The final block is four coherent
electives that fulfill professional objectives.
Students normally complete the TPP
program in one year of full-time academic
work. Most students actually take three to four
semesters to complete the program because
they are working part-time in graduate
research or teaching assistantships.

The subjects required for the TPP degree
are: ESD.10 Introduction to Technology and
Policy, and ESD.80 Seminar in Technology
and Policy Research. TPP students should
also take a second semester proseminar and
the following subjects or their equivalents:
ESD.71 Dynamic Strategic Planning
Essentials, 15.011 Economic Analysis for
Business Decisions, and ESD. 132/15.655
Law, Technology and Public Policy. A course
in research methods and values is also
required.

The TPP curriculum normally begins in
September. Applications are due by January
15. Contact the TPP program office in
Room E40-242, telephone (617) 253-7693,
email tpp@mit.edu, or visit the website at
http://web.mit.edu/tpp/www/ for additional
information.

All applicants should have a strong basis in
engineering or science, and must take the
GRE. The minimum GRE scores for TPP are
600 in analytical, 600 in quantitative, and
600 in verbal skills (400 if candidate is not a
native English speaker) for an overall sum of
scores of 1800 or more. Applicants whose
first language is not English must take the
TOEFL exam and achieve a score equal or
higher than 610 (old version) or 255 (new
version). Most participants in TPP will have
one or more years of work experience. They
should generally have two years of work
experience and be able to demonstrate
evidence of leadership and initiative in their
professional or other activities.

MASTER OF SCIENCE IN
TRANSPORTATION

The Master of Science in Transportation
(M.S.T.) is based on the premise that a
common set of analytical approaches and
methodologies can be applied to solve a
range of transportation problems. Offered by
MIT's Center for Transportation Studies, the
M.S.T. is an interdepartmental degree
program that provides a common basis for
addressing a wide range of problems while
allowing enough flexibility to accommodate
students with diverse backgrounds and
interests. The degree gives graduate
students a comprehensive transportation
education and offers a broader environment
for students in related degree programs.

The Master of Science in Transportation is
designed for students with a broad range of
undergraduate education and interests, and
produces graduates with strong analytic and
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problem-solving skills. Students select from
a wide range of transportation and related
subjects to structure a program tailored to
their specific interests. Graduates of the
M.S.T. program must demonstrate an ability
to use computers for problem solving.
Because of the importance of clear commu-
nication, all students must take a writing test
upon entering the program. The M.S.T.
typically takes one and a half to two years to
complete. Full-time students tend to
complete the program earlier than those with
research or teaching assistantships.

The M.S.T. requires the completion of at
least 72 MIT credit units and a master's
thesis. Students must complete a block of
core subjects, three program area subjects
in a particular specialization, and one or
more electives. Students can choose the
program area subjects from a wide range of
transportation and related subjects.

The M.S.T. core consists of five half-
semester subjects: ESD.201J Transportation
Systems, ESD.202J Transportation Demand
and Economics, ESD.203J Transportation
Policy, Strategy, and Management,
ESD.204J Carrier Systems, and ESD.205J
Transportation Flow Systems.

M.S.T. program areas can have a modal or
disciplinary focus, and include (but are not
limited to): urban transportation, air transpor-
tation, rail transportation, marine transporta-
tion, freight transportation, logistics,
transportation economics, transportation
management, transportation systems
analysis, and planning methods.

All applicants must take the GRE General
Test. Applicants whose first language is not
English must take the TOEFL exam and
achieve a score equal or higher than 600 (old
version) or 250 (new version).

The M.S.T. curriculum begins in September.
Applications are due by January 15. Contact
the M.S.T. program office, Room 1-235,
telephone (617) 253-8069, email
tec@mit.edu, or the website at
http://web.mit.edu/cts/www/education/
edmst.html for more information.

Most students in the program have engineer-
ing degrees, but this is not a requirement.
Backgrounds in the physical or social ,
sciences, urban planning, management, and
other disciplines are equally appropriate
because diversity in the student body is an
important characteristic of the M.S.T.

program. The only specific subjects required
for admission are two subjects in calculus,
one in economics, and one in probability.
One or more of these subjects may be
completed in parallel with the application to
the program, and acceptance is then
conditional on satisfactory completion of these
prerequisites.

MASTER OF ENGINEERING IN
LOGISTICS

The MIT Center for Transportation Studies
offers the degree of Master of Engineering in
Logistics (MLOG). This professional degree
program prepares graduates for logistics
and supply chain management careers in
manufacturing, distribution, retail, transporta-
tion, logistics, consulting, and software
development organizations. The program
develops logistics professionals with a
system-wide perspective who are equally at
home with sophisticated data analysis and
complex management issues. There is
special emphasis on the applications of
electronic commerce to supply chain
management.

The structured, nine-month MLOG program
requires 90 MIT credit units: seven required
subjects, a logistics seminar, a required
thesis seminar, and the completion of a
thesis project. Students also take at least 9
credit units of electives. Students who have
already taken one of the required subjects at
a graduate level elsewhere can petition to
replace that subject with another elective.

The subjects required for the MLOG degree
are: ESD.71 Dynamic Strategic Planning,
ESD.260J Logistics Systems, ESD.261J
Case Studies in Logistics and Supply Chain
Management, ESD.262J Supply Chain
Context, ESD.263J Logistics Thesis
Seminar, ESD.264J Database, Internet, and
Systems Integration Technologies,
ESD.265J International Logistics.

The MLOG curriculum begins in September.
Applications are due by January 15,
although later applications are considered.
They should be sent to the MIT Center for
Transportation Studies. For additional
information, contact the MLOG program
office, Room 1-235, telephone (617) 253-
8069, email tec@mit.edu, or the website at
http://web.mit.edu/cts/www/educaton/
ed-mlog.html.

All applicants for the MLOG degree must
take either the GRE General Test or the
GMAT test. Applicants whose first langL-
is not English must take the TOEFL exar
and achieve a score equal or higher thai
600 (old version) or 250 (new version). I
program is primarily for people with thre,
ten years of industry experience, but rn
to anyone who can meet the entranc
requirements. Applicants should hav(
background in college level calculus
knowledge of economics and prnha .
and a familiarity with computing.

SYSTEM DESIGN AND MANAGEMEN,

The System Design and Management (SD
Program focuses on developing compete'
cies necessary for success for technical
leaders in industry: system thinking and
design, management skills, leadership, anu
an end-to-end understanding of product
development. The program is directed join.
by the MIT Schools of Engineering and
Management.

The SDM Program offers the degree of
Master of Science in Engineering and
Management. The program is directed to
professional engineers who seek to build
upon their technical backgrounds and
advance to positions of leadership in their
profession. Students take subjects drawn
from three areas: systems (systems
engineering, architecture, and optimization)
management, and a technical area of the
student's choosing.

The SDM Program provides both on camp.
instruction for full-time degree students anc
distance learning instruction for profession:
engineers who are continuing in their
positions while pursuing the master's
program. Full-time, on campus students
enter a thirteen-month program, including
the initial on campus January session
required of all SDM students. The distance
education program requires 24 months to
complete, consisting of the January sessio
five semesters of classes, and one semestc
in residence at MIT. The distance learning
program is reserved for company-sponsorE
students.

The SDM curriculum consists of 13 subjecT:
and a thesis. Included are three core
subjects and six fundamental subjects, plu,
electives. The 13 subjects are a combinatic,
of engineering and management subjects,
with leadership and teamwork modules
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riterwoven in the curriculum. Core subjects
include: ESD.34J System Architecture,
ESD.33J Systems Engineering, and
ESD.185J System and Project Management.
Tne six fundamental subjects include:
ESD.72 Engineering Risk-Benefit Analysis,
15.057 Systems Optimization, 15.311
Organizational Processes, 15.761 Opera-
tic:s Management, 15.840 Marketing
Management, and 15.981 Financial and
Managerial Accounting.

All core and fundamental subjects are taught
on campus and in a distance mode. There
are currently three option tracks for SDM
students: Standard, Design, and Product
Development (PD). Elective selection is
determined by the option track chosen.
Students take one engineering and one
management elective, and either two design
or product development electives, depend-
ing on the track (Design or PD) chosen.

Tie ideal applicant for the SDM program will
have a master's degree in engineering or the
equivalent and three or more years as a
professional engineer, including experience
as a team leader. Students with a bachelor's
degree and five years of professional
experience, including leadership experience,
ar encouraged to apply.

" SDM Program begins in January.
Applications are due May 15. For additional
information contact the SDM Program Office
ir Room E40-422, telephone (617) 253-
1055, email sdm@mit.edu, or view the
v. 'osite at http://sdm.mit.edu/.

LEADERS FOR MANUFACTURING

The Leaders for Manufacturing (LFM)
Program is an educational and research
partnership between global manufacturing
firms and MIT's Schools of Engineering and
Management. Its objective is to discover,
codify, teach, and otherwise disseminate
guiding principles for world-class
manufacturing.

The Leaders for Manufacturing Program
leads to two MIT master's degrees, an S.M.
from a participating engineering department
and an M.B.A. or S.M. from the Sloan
School of Management. Seven engineering
departments participate in LFM: Aeronautics
and Astronautics; Chemical Engineering; Civil
and Environmental Engineering; Electrical
Engineering and Computer Science;
Materials Science and Engineering; Mechani-
cal Engineering; and Ocean Engineering.

The 24-month, dual-degree LFM Program
integrates engineering and management
disciplines and emphasizes teamwork,
management of change processes, and
learning by doing. The rigorous curriculum is
developed and taught by faculty from both
Schools. It includes a six and one-half month
internship involving on-site research in
addition to the seminars and class work. The
coursework and research culminate in a
single thesis leading to a Master of Science
(S.M.) degree in Engineering and an S.M. in
Management or an M.B.A.

The required subjects in the LFM curriculum
are: 2.851/3.83/15.066 System Optimization
and Analysis for Manufacturing, 3.81/15.064
Engineering Probability and Statistics,
15.761 Operations Management, 15.766
Process Management and Quality, 15.515
Financial Accounting, 15.280 Communica-
tion for Managers, 15.010 Economic
Analysis for Business Decisions, 15.810
Introduction to Marketing, 15.769 Manufac-
turing Strategy, 15.316 Building and Leading
Effective Teams, 15.317 Organizational
Leadership and Change, 15.792 Proseminar
in Manufacturing, and 15.794 Research
Project in Manufacturing.

To complete the requirements for the LFM
degree, students also take engineering
subjects in product development and in
processes as well as additional electives in
management and their engineering concen-
tration.

The LFM curriculum begins each June.
Applications are due in January and can be
made either through the seven participating
engineering departments or the Sloan
School of Management. For additional
information contact the LFM program office,
Room E40-422, telephone (617) 253-1055,
email lfm@mit.edu, or any of the participating
engineering departments and the Sloan
School of Management, or see the LFM
website at http://Ifm.mit.edu/.

All applicants must take either the GRE, if
applying through the School of Engineering,
or the GMAT test, if applying through the
Sloan School of Management. Students are
generally required to have at least two years
of full-time business experience.
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Doctoral Programs

The faculty of the Engineering Systems
Division sponsors an interdisciplinary
doctoral program. The individual doctorates
can either be entirely in the School of
Engineering, or combine disciplinary studies
in engineering with complementary concen-
trations in the Schools of Management,
Architecture and Planning, and Humanities
and Social Science. These rigorous and
demanding programs have an extensive
track record of successful placements in
major academic programs, consulting, and
industry.

Doctoral students in these programs can
choose their focus of concentration from a
broad range of opportunities. Upon admis-
sion to the Engineering Systems Division,
they work closely with faculty to define a
coherent program of study for the intellectual
areas central to their proposed work. Once
the faculty have approved their individually
tailored programs, the students are ready to
proceed to the general written and oral
exams which cover their areas of concentra-
tion and research.

The doctoral program has four main
components, whose specifics students
define in conjunction with the faculty. These
components are a concentration in a specific
area of engineering or technology (such as
manufacturing, chemicals in the environ-
ment, the Internet, transportation, or global
climate change); a parallel concentration in
systems, either from a technical point of view
(such as systems engineering or logistics) or
more broadly encompassing some area of
applied social science (such as manage-
ment, economics or political science); a set
of subjects in research methods, particularly
those associated with non-experimental
analysis and the social sciences; and
subjects at the introductory and doctoral
level that reflect the broad interests of the
engineering, management, and social
science faculty associated with the Engineer-
ing Systems Division.

Normally, the doctoral programs build upon
the master's programs that constitute the
Engineering Systems Division. They can be in
systems engineering, design, and manage-
ment. They also specifically build on two
established traditions: the doctoral prograr
in Technology, Management, and Polic\
focuses on the view of systems that
encompasses the social scienres: and
doctoral program in traf

TECHNOLOGY, MANAGEMENT, AND
POLICY

The doctoral track in Technology, Manage-
ment, and Policy promotes a strong, in-
depth integration of technology with applied
social science, with a particular emphasis on
strategy and policy. Each student's program
focuses simultaneously on a technology
discipline and an applied social science such
as economics, management, or political
science. For example, one student may
complete a dissertation on the political
implementation of intelligent vehicle highway
systems, another on the pricing of electronic
markets, and a third on the control of
distributed producers of electric power in
deregulated markets. The effort to create
strong integrated bridges between disci-
plines is the characteristic that distinguishes
this doctoral program from other programs
confined to a single disciplinary perspective.

The Technology, Management, and Policy
doctoral program can be fitted to each
student's needs. It provides the student withi
the ability to develop, with the advice and
consent of faculty mentors, a unique
doctoral proqumr u thii stuident s Xrm of
interest.

Students gain admission to this doctoral
program once they have established a
committee of sponsoring faculty and
with them on the exact definition of thn
program of study and research. This (
happens once they have completed the
basic subjects in the master's program
technology and policy. The group nor
consists of a carefully monitored, clo
group of about 25 advanced student

Doctoral research in Technology, Manir.
ment, and Policy is mostly associated wi
large projects at MIT. These include: the
International Motor Vehicle Program, wh
works closely with automobile manu fnrf
worldwide; the Lean Air program,
by major aviation companies and
national government; the Center fr
Environmental Initiatives; the Globa
Change project; the Research Center
Communications; and the MIT Enern
Laboratory and their work on the

Ht otj 'dt gr u e o l h e: i e ilog
Management, and Policy Program ha.'
joined the faculty of the Georgia Instituo
Technology, the University of Maryland,
York University, the London School of
Ecorm , -r ' 7 ' r '
Chile

For related information, please see thK
curriculum section of the TPP website c
http://web.mit.edu/tpp/www/tmp.html.
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TRANSPORTATION STUDIES

The doctoral program in transportation
involves an in-depth study of a transporta-
tion-related area. Research areas vary
widely. Recent dissertations have explored
algorithms for airline crew assignment, traffic
flow under intelligent transportation monitor-
ing systems, models of travel behavior, and
new frameworks for relations between freight
shippers and carriers. Doctoral dissertations
consist of original research offering signifi-
cant contributions in the application of
methodology to transportation problems.

The doctoral program in transportation
provides a structured and direct follow-on for
students who have completed the Master of
Science in Transportation or another
master's degree that includes a transporta-
tion-oriented thesis. The program's interde-
partmental structure allows students the
flexibility to develop individual programs of
study that cross both disciplinary and
departmental lines. The Transportation
Education Committee (TEC), a faculty
committee associated with the MIT Center
for Transportation Studies, administers the
doctoral program. The TEC oversees
admissions, establishes and monitors
program requirements, and conducts the
written and oral general examination and
Thesis defense.

F, h student must specify a core program:
at least six subjects, totaling at least 57
units, organized into three areas. Each area
contains either a group or pair of subjects
most commonly a pair), with complementary
ccntent and totaling at least 18 units. The
th'ree areas must include at least one
"-ethodological" area and one

Tnsportation" area. The core program is
the basis of the written general examination.
Al transportation doctoral students are
expected to have expertise in
methodological areas as well as substantive
knowledge of one or more domains of
applications in transportation.

Grcaduates of the interdepartmental transpor-
tation doctoral program and of its predeces-
sor program in Civil and Environmental
Eagineering have obtained faculty positions
at top universities in the United States and
abroad and have assumed senior positions
n private firms and governmental agencies.
They have become leaders of organizations
n both industry and academia. For related
n'ormation, please see

*web.mit.edu/cts/.
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The School is eager to encourage
students equally concerned with
science and technology and with the
humanities and social sciences to
come to MIT, in the belief that modern

society has been unduly constricter
by the intellectual tradition that
has tended to segregate scientific
from humanistic education.

MISSION

The mission of the School of Humanities,
Arts, and Social Sciences is to offer students
the chance to explore creative expressions
of the human imagination; to understand the
human past; and to examine social,
economic, and political change over time
and the cultural and institutional contexts in
which science and technology are rooted.

A chief concern of the School's
undergraduate program has long been the
provision of subjects to fulfill the Institute's
Humanities, Arts, and Social Sciences
Requirement. The object of the requirement,
broadly stated, is to ensure that every
undergraduate at MIT is exposed to a wide
range of interpretive and analytic approaches
in the humanities, arts, and social sciences.

Humanities, arts, and social science
programs emphasize teaching, research,
and performance. Through their publications,
lectures, and seminars, the faculty strive to
expand the frontiers of human knowledge
and awareness. Interdisciplinary
collaboration is a hallmark of this activity.

The School's five doctoral programs
(Economics, History and Social Study of
Science and Technology, Linguistics,
Philosophy, and Political Science) are among
the leading graduate programs of their kind
in the world. They prepare students primarily
for teaching and research careers in
universities and colleges, but also for
government service, industry and finance.
The School also offers a new master's
degree in Comparative Media Studies.

NEW DIRECTIONS

Minor programs have been established in all
of the School's sections, programs, and
departments, as well as in African and
African Diaspora Studies, Comparative
Media Studies, East Asian Studies,
European Studies, Latin American Studies,
Middle Eastern Studies, Psychology, Russian
Studies, and Women's Studies. These
minors offer another opportunity for focused
undergraduate exploration in the Humanities,
Arts, and Social Sciences. For further details,
refer to the section HASS Minors in Regional
Studies.

campuses for internationalization of the
curriculum, the Foreign Languages and
Literatures Section has created new
language and culture programs in Japanese
and Chinese. The Japanese Language and
Cultural Program has built the most
technologically advanced Japanese
language and culture education curriculum in
the world, using online computer networks
and interactive videos. The MIT International
Science and Technology Initiative (MISTI),
located at the Center for International
Studies, support student internships in
Japan, China, India, France, Italy, and
Germany.

The School's newest graduate degree
program, an S.M. degree in Comparative
Media Studies, focuses on new and old
media and their global impact on society,
economy, and politics.

HISTORY

MIT's Course 21 (Humanities) was
considered innovative when it was
established in the 1950s, although its roots
go back to the founding of the Institute in
1865. The 1865 course bulletin offered a
curriculum option called the Course of
Science and Literature, which encompassed
the study of humanities and social science
subjects. The Science
and Literature option developed into Course
IX, and by 1882 was renamed General
Studies, offering "a larger amount of history,
economics, language, and literature than is
possible in technical courses."

After the Second World War, MIT's
evaluation of general and humanistic
education changed dramatically. The
Institute saw the need to emphasize the
"humanistic-social stem" of the engineering
curriculum. During the postwar period, the
School of Humanities and Social Studies
(later the School of Humanities and Social
Science) was established, allowing students
to pursue a degree that combined
engineering or science with humanities in a
60/40 ratio over four years. By this time, the
Department of Economics and Social
Science had been established within the
School, attracting some of the nation's best
graduate students and achieving recognition
as a leading department.

During the 1 960s the School grew rapicli,
was reorganized into most of its current
departments and sections, and began tc
grant full-scale degrees. In 1965, Politicac
Science became a separate department,
offering both undergraduate and graduat,
degrees. Philosophy, History, Literature,
Music all emerged as separate sections.
1966, for the first time ever, MIT students
could major in the humanities.

In the 1970s the School continued to defi
separate programs: the Anthropology and
Archaeology Program (now Anthropology
Program), established in 1971, and the
Writing Program (now Program in Writin(l
and Humanistic Studies), established in
1974. A rearrangement of sections in 19,"
produced the Foreign Languages and
Literatures Section and the Department
Linguistics and Philosophy. The
interdisciplinary Program in Science,
Technology, and Society began in 1977, t
in 1988 a doctoral program in the History
and Social Study of Science and Technok
was established in collaboration with the
faculties of History and Anthropology. In
1990, the School replaced the generic SI'
degree in Humanities with S.B. degrees in
specified areas of humanistic study:
Anthropology, History, Literature, Foreign
Languages and Literatures, Music, and
Writing. In 1999, it introduced a new S.M.
degree in Comparative Media Studies. To
reflect the growth and incorporation of the
Arts at MIT and in celebration of its 50th
anniversary in 2000, the School changed i
name to the School of Humanities, Arts, a'
Social Sciences.

INTERDEPARTMENTAL PROGRAMS

The interdepartmental centers, groups, ar
programs which reside in the School of
Humanities and Social Science include the
following:
Center for International Studies
Women's Studies Program
Knight Science Journalism Fellows Prograr

This chapter provides a fuller description c'
the Program in Comparative Media Studies
see Chapter VI for other descriptions.
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Department Degree Field

ue Dean's Office pubiuhes the Lw utce,
School of Humanities, Arts, and Social
Sciences @ MIT, and the newsletter of the
School of Humanities, Arts, and Social
Sciences, Soundings. For copies of these
publications, contact the Office of the Dean.
School of Humanities, Arts, and Social
Sciences, Room E51-255, MIT, Cambridge.
MA 02139-4307.

OFFICE OF THE DEAN

Pnip S. Khoury, Ph.D.
Professor of History

Sas W. Pfeiffer, M.B.A.
Assistant Dean for Finance and
Administration

J .sey Twombly, M.S.
Assistant Dean for Development

Susan Mannett
Assistant to the Dean for Personnel

Bette K. Davis, Ed.D.
(7nordinator, Humanities, Arts, and Social
S -ences Office

Professors Emeriti
M vrtin Dyck, Ph.D.
Professor of German and Literaulmir ,
En-eritus

Wiam Nash Locke, Ph.D.
P-ifessor of Modern Langmuages. Fmc ritus

)f iv ites. e m erlit

Economics
Course 14

Humanities
Course 21

Anthropology
Course 21A

S. B.
S.M
Ph.D.

S.B.

Foreign Languages and Literatures
Course 21F S.B.

History
Course 21 H

Literature
Course 21L

Music and Theater Arts
Course 21M

Economics
Economics
Economics

Anthropology

Foreign Languages and Literatures

HistoryS.B.

S. B.

S.B.

Writing and Humanistic Studies
Course 21W S. B.

S.M.

Humanities
Course 21 S.B.

Humanities and Engineering
Course 21E SB.

Humanities and Science
Course 21S S.B.

Linguistics and Philosophy
Course 24 S.B.

S.B.
Ph.D.
Ph.D.

Political Science
Course 17

Literature

Music

Writing
Science Writing

Humanities

Humanities and Engineering

Humanities and Science

Philosophy
Linguistics and Philosophy
Linguistics
Philosophy

Political Science
Political Science

S.B.
S.M.
Ph.D.

Program in Comparative Media Studies
Course CMS S M

Program in Science, Technology, and Society
Course STS S.B.

Ph.D.

' (,npnaratlvc, Me ! S, E

Science. Technmology, and in..

History and Social Study of Science and Technology

*Students majoring in German or doing a "major departure" (an independently designed major in one of
several specified fields) receive the generic S.B. degree in Humanities.

Note: Many departments make it possible for a graduate student to pursue a simultaneous master's degree.
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Interdisciplinary Programs

The School offers a number of graduate and
undergraduate academic programs embrac-
ing several disciplines. In general, these
programs are staffed collaboratively by
faculty members from various departments
and fields in the School of Humanities, Arts,
and Social Sciences and, in some cases,
from the Institute's other Schools as well.

Concentrations within the Humanities, Arts,
and Social Sciences Requirement are
available in most of these areas, with degree
programs available in some of them.

Full information on subjects offered, names
of participating faculty, and specific concen-
tration and major requirements in these
programs may be obtained from the
individual program coordinator or from the
Humanities, Arts, and Social Sciences
Information Office, Room 14N-408, (617)
253-4441. The lists of subjects also appear
in the Guide to the Humanities, Arts, and
Social Sciences.

Brief descriptions of the programs follow.

AMERICAN STUDIES

American Studies at MIT offers students the
opportunity to organize subjects from
various fields (e.g., History, Anthropology,
Literature, Political Science, Music, Art and
Architecture, and Urban Studies) into
personally constructed interdisciplinary
programs as a way of gaining an integrated
understanding of American society and
culture.

American Studies is a field of concentration;
it is also available as the humanities
component of a joint degree program
(the XXI-E and XXI-S degrees), or as a full
major by special arrangement. American
Studies majors work out a coherent program
of study with an advisor, usually including
two subjects each in literature and history,
although variations are possible. Major
programs can center on a particular interest
or aim more broadly at a comprehensive
knowledge of various aspects of American
life and culture. See the section Additional
Degree Programs under the Department of
Humanities.

The coordinator of American Studies is
Professor Heather Cox Richardson,
Room E51-173, (617) 253-9621, or
253-4965.

ANCIENT AND MEDIEVAL STUDIES

Through a wide variety of subjects drawn
from a number of disciplines, this program
provides a curricular framework for exploring
topics in ancient and medieval studies which
range from the history of ideas and institu-
tions to that of material artifacts, literature,
and certain of the original languages. The
program spans the 6,500 years between
5000 B.C. and 1500 A.D.

This program's goal is to develop knowledge
and understanding of the more distant past
both for itself, in its uniqueness, and as an
object of specifically modern questions and
methods of inquiry. The program has an
interest in the structure of institutions and
social systems, and in relationships between
the social order and learned traditions,
values, ideologies, and ideas. Ancient and
medieval studies derive a special claim to
our interest from the fact that the record is
so full and multiform and that much of it is of
exceptionally high quality at once in sub-
stance and form.

Ancient and Medieval Studies is available as
a concentration, a minor, and as a major
departure within Course XXI. Individual
programs are to be determined in consulta-
tion with Professor Anne McCants,
Room E51-175, (617) 258-6669.

MIDDLE EAST PROGRAM AT MIT

The Middle East Program at MIT (MIT-MEP),
an interdisciplinary course of study taken in
conjunction with the graduate program in a
student's chosen department, focuses on
technology, development, and public policy.
The program enables students with an
interest in the Middle East (including North
Africa and South Asia) to develop an
expertise in the area within the context of a
coherent program of study. It equips
students with an understanding of the
processes of socioeconomic change,
technological development, political change,
environmental management, knowledge
networking, institutional development,
sustainability strategies, and international
business and investment patterns in the
region.

This program draws on MIT's unique
strength in the areas of science and
technology to offer a course of study distinct
from a conventional "area studies" approach
to the Middle East. The emphasis at present

is on challenges of design and developm(
in the reconstruction of the region followi
violent conflicts.

The program is based on the participation-
faculty from the Departments of Political
Science, Civil and Environmental Enginee
ing, and Urban Studies and Planning; the
History Section of the Department of
Humanities; the Sloan School of Manage-
ment; the Program in Science, Technolog,
and Society; and the Aga Khan Program ii
Islamic Architecture.

For further information, contact Professor
Nazli Choucri, Department of Political
Science, Room E53-493, (617) 253-6198
email nchoucri@mit.edu

PROGRAM IN PSYCHOLOGY

Psychology, the study of human mental life
and behavior, is represented at MIT as a
program in the School of Humanities, Arts,
and Social Science, and as a concentration
within the undergraduate HASS Require-
ment. Faculty and subjects in psychology are
found in many MIT departments, including
Brain and Cognitive Sciences (IX), Manage-
ment (XV), History (XXI), and STS. Students
who wish to concentrate in psychology tak
a set of subjects from these departments,
chosen in consultation with the concentra-
tion officer for the Program in Psychology
(details are available at the HASS office).

Students who wish a more substantial
education in the field may minor in Psychol-
ogy. A minor involves six subjects starting
with 9.00 Introduction to Psychology.
Detailed information about the minor is four
in the description of undergraduate study fo'
Course IX, Department of Brain and
Cognitive Sciences.

In addition to taking psychology subjects,
undergraduates may take advantage of a
wide range of research opportunities
(generally via the UROP program). Students
should ask the UROP coordinators for
specific departments about projects
currently available.

Psychology exists as a major at MIT only as
a major departure within Course XXI.

For other information about the Program ir
Psychology, contact Professor Mary Potter.
Room NE20-453, (617) 253-5526,
molly@psyche.mit.edu.
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HASS Minors in Regional
Studies

MINOR IN PUBLIC POLICY

The interdisciplinary HASS minor in Public
Policy is intended to provide a single
framework for students who are interested in
the role of public policy in the field of their
technical expertise. The description of
undergraduate study for Course XI in
Chapter 7 of this Bulletin contains a detailed
description and list of requirements for this
m nor.

The Minor Advisors for 2001 -2002 are
Professor Stephen Meyer, Room E53-402,
(617) 253-8078, smmeyer@mit.edu, in
Political Science, and Professor Dara
O'Rourke, Room 9-328, (617) 253-5196,
dorourke@mit.edu, in Urban Studies and
Planning.

WOMEN'S STUDIES PROGRAM

Vamen's Studies is an interdisciplinary
inquiry into the significance of gender in
American society and other social systems
around the world. Drawing on scholarly work
in different fields, the program explores
questions such as how women and men
learn gender; how people learn to be what
society defines as women and men; how
gender is constructed, transmitted, and
represented through language, individual
tehavior, and social institutions such as law,
religion, and education; and whether people
can recognize and perhaps free themselves
frm the gender ideologies that have a role
n determining how and what they learn, how
they relate to other people, how they speak,
to whom they are attracted. The experience
of women in engineering, medicine, law, and
other professions has often been ignored.
Women's Studies examines the design of
new, inclusive paradigms as well as the
resistance to change. The questions that
snould be asked about the role of women in
different social systems, the lives and
nstories of women who have been
marginalized despite their shaping influence
on society, the current international debates
over women's bodies, reproduction, and
sexuality, and the way in which different
cultures exclude or include women in the
colitical sphere are part of this interdiscipli-

sry field.

Most Women's Studies subjects are cross-
sted with other departments and are

available to students in a wide range of fields
a study. Through classes, UROPs, and
events, both undergraduate and graduate
students gain new perspectives on other

disciplines such as computer science, law,
philosophy, theater, management, literature,
urban studies, psychology, and history.
Women's Studies subjects are for all
students; men and women select majors,
minors, and concentrations.

The curriculum includes a core subject,
Introduction to Women's Studies, and a
selection of subjects from many departments
at the Institute, listed in the Special Pro-
grams section of Chapter VIII. A full major
(known as a major departure) is available by
special arrangement. Women's Studies also
offers a minor program and a concentration.

The Minor Program in Women's
Studies is designed for students who, in
addition to the focus of their major program
of study, are seeking a fuller understanding
of the ways in which gender and gender
constructs have shaped human understand-
ing of self and community. The minor
program consists of six subjects, one of
which may be taken at Harvard or Wellesley
with the permission of the director, arranged
into three levels of study as follows:

Tier I: Required Introductory Subject:
SP.401 Introduction to Women's Studies

Tier II: Four subjects at least one of which is
drawn from each category:

Humanities and the Arts
Social and Natural Sciences

Tier III: One advanced seminar:
SP.412J Feminist Political Thought (alternate

years)
or
other appropriate subjects as determined by
the director.

See Chapter VI for further details or contact
the coordinator, Room 14E-316, (617) 253-
8844, womens-studies@mit.edu, or see the
web site at http://web.mit.edu/womens-
studies/www/.

The following Minors in Regional Studies
have been approved: African and African
Diaspora Studies, East Asian Studies,
European Studies, Latin American Studies,
Middle Eastern Studies, and Russian
Studies. These interdisciplinary programs
provide MIT undergraduates with a valuable
opportunity to acquire knowledge of a
particular country or region in conjunction
with proficiency in a foreign language. This
better prepares them for academic, busi-
ness, and government careers in a world
where regions and countries are increasingly
interdependent.

Because the nature of these minors is cross-
disciplinary, combining foreign language
study with humanities, arts, and social
sciences, they are arranged into the
following four areas of study:

Area I: Language (Intermediate level)

Area 11: Humanities and the Arts

Area III: Social Sciences

Area IV: Historical Studies

Students are required to take six subjects (at
least three of which must be MIT subjects) in
the following configuration: two intermediate-
level language subjects (Area I) and four
other subjects, chosen from at least two of
the other three areas. If a student already
has achieved the equivalent of intermediate-
level proficiency, he or she can take either
two more advanced-level language subjects
or two more subjects from Areas 1I, I1, or IV
in place of the intermediate language
subjects. Languages not presently taught at
MIT may be taken at Harvard or Wellesley, or
elsewhere during the summer with the
permission of the Minor Advisor.

Details on each of the minors are given
below. Lists of subjects that are appropriate
for a HASS minor in each of the regional
studies, as well as additional information
about minors, advisors, etc., can be
obtained from the relevant Minor Advisor or
from the HASS Office, Room 14N-408,
(617) 253-4441.
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MINOR IN AFRICAN AND AFRICAN
DIASPORA STUDIES

The Minor in African and African Diaspora
Studies is designed for students interested in
the cultures and experiences of the peoples
of African descent on the continent or
elsewhere. The minor includes study of
economic and political systems as they
reflect the African continent and areas of the
African diaspora, and the histories, lan-
guages, and literatures of Africans and
peoples of African descent elsewhere. All of
Africa falls within the geographical scope of
the minor. A student may concentrate on a
particular region or on any of the broad
groupings of African cultures, such as
Arabic-speaking, Anglophone, Francophone,
or Lusophone Africa. Equally, a student
choosing to focus on the African diaspora
may concentrate on any group of African-
descended populations in the Americas.
Students focusing on either principal area
(Africa or the African diaspora) must also
take at least one subject which deals with
the other area or with interactions between
them. The goal of the minor program is to
emphasize the importance of Africa and
people of African descent in world cultural,
economic, and social developments, and to
provide a balance between language,
humanistic, historical, and contemporary
study.

Students are expected to have two interme-
diate (Levels Ill and IV) subjects in either the
official language of the region of study or in
an indigenous African language. In cases
where the student is specializing in
Anglophone Africa or an English-speaking
region of the diaspora, and does not
undertake study of an indigenous language,
or is a native speaker of the official
language(s) of a country or region of
emphasis, this component would be
replaced by literature or other humanities
subjects.

Additional information can be obtained from
the Minor Advisor, Professor Fred Schaffer,
Room E53-435, (617) 253-3138, or from the
HASS Office, Room 14N-408, (617) 253-
4441.

MINOR IN EAST ASIAN STUDIES

The Minor in East Asian Studies is designed
for students interested in the language,
history, politics, and culture of Asia. East
Asia includes the countries which share a
common background in the Chinese
classical tradition: present-day People's
Republic of China, Taiwan, Korea, Japan,
and Vietnam; but the core offerings at MIT
cover China and Japan. The goal of the
Minor Program is to provide balanced
coverage of language, humanistic, and social
science offerings on the region and to expose
students to comparative perspectives.

The language requirement can be satisfied
by taking two intermediate (Levels Ill and IV)
subjects in an East Asian language (Manda-
rin Chinese, Japanese, Korean, or Vietnam-
ese). Chinese and Japanese are now taught
at MIT.

Additional information can be obtained from
the Minor Advisor. The Minor Advisor is
Professor Peter C. Perdue, Room E51-291,
(617) 253-3064. Students may also contact
the History Office, Room E51-285,
(617) 253-9846, or the HASS Office,
Room 14N-408, (617) 253-4441.

MINOR IN EUROPEAN STUDIES

t he Minor in Modern European Studies is
designed for students who are seeking a
fuller understanding of the forces which have
shaped modern Europe. The geographical
and chronological scope of the Minor
Program has been made deliberately broad
to accommodate the wide variety of student
interests. Subjects range in content from the
Renaissance to the present, and from the
British Isles to Central Europe. A student can
choose to focus on one particular country or
on a broader region, with a comparative
perspective. Given the breadth of offerings,
the student should consult closely with his or
her Minor Advisor in order to devise a
coherent program of study.

Students are expected to demonstrate
intermediate level proficiency in a modern
European language other than English by
taking two intermediate (Levels Ill and IV)
subjects, but they need not concentrate their
other subjects on the country associated
with that language.

Additional information can be obtained from
the Minor Advisor, Professor Isabelle de
Courtivron, Room 14N-303, (617) 253-477
or from the HASS Office, Room 14N-408,
(617) 253-4441.

MINOR IN LATIN AMERICAN STUDIES

The Minor in Latin American Studies is
designed for students interested in the
language, history, politics, and culture of
Latin America. The core offerings at MIT
largely concentrate on those areas formerly
colonized by Spain, although students are
not required to focus their study exclusively
on these areas. They are encouraged to
develop a program that is both international
and comparative in perspective and that
takes into account the heterogeneous
cultural experiences of people living in the
vast territory loosely termed Latin America,
as well as of those people living in the Unitec
States who identify themselves as Latino.

Two intermediate (Levels Ill and IV) subjects
either in Spanish or Portuguese, satisfy
Area I. MIT offers Levels IlIl and IV of Spanis
every semester. Starting with the Class of
1996, all students opting for the Minor are
required to take 21F.084J/17.541J/
21A.224J Introduction to Latin American
Studies.

Additional information can be obtained fron
the Minor Advisor, Professor Nicolds Wey-
Gbmez, Room 14N-314, (617) 253-4773, e
from the HASS Office, Room 14N-408,
(617) 253-4441.
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MINOR IN MIDDLE EASTERN STUDIES MINOR IN RUSSIAN STUDIES

M! dole Eastern Studies at MIT offers
s'-dents the opportunity to explore the
connections among culture, society, politics,
economics, technology, and environment in
the Middle East, including North Africa. MIT
offers a number of subjects open to
undergraduates which provide a variety of
perspectives on the ancient, Islamic, and
nodern Middle East. The goal of the HASS
Minor Program in Middle Eastern Studies is
to lead the student from the basic language
into survey subjects and then into more
focused studies of individual countries or
specific historical periods and to encourage
analysis of the main methodological and
conceptual issues in Middle Eastern Studies.

Two intermediate (Levels Ill and IV) subjects
if one of the following Middle Eastern
anguages are required: Arabic, Hebrew,
Persian, Turkish. Because MIT does not offer
instruction in these languages, students may
satisfy the Area I language requirement at
Harvard University. They may satisfy the
language requirement at other institutions

mvided they receive permission in advance
m.'i the HASS Minor Advisor in Middle

Eastern Studies.

Aciditional information can be obtained from
Minor Advisor, Professor Philip S.

w'i)ury, Room E51-255, (617) 253-3450, or
n the HASS Office, Room 14N-408,

u'7) 253-4441.

The Russian Regional Studies Minor is
intended for students seeking an interdisci-
plinary program of study centered on Russia
and the former Soviet Union. The historical,
cultural, and political importance of Russia
itself, as well as the nature of MIT's subject
offerings, suggest a primary concentration
on that particular country, the dominant
element in the former Soviet Union. The
program is, however, regional in spirit, given
both the multinational and multicultural role
of the Russian Republic and the likelihood
that other former Soviet Republics choose to
remain in political and economic association
with it.

Two intermediate (Levels Ill and IV) subjects
in the Russian language are required to
satisfy Area I. These subjects are not offered
at MIT, but may be taken at Harvard
University or Wellesley College through
cross-registration. Refer to Chapter III for
more details.

Additional information can be obtained from
the Minor Advisor, Professor Elizabeth
Wood, Room E51-180, (617) 253-3255, or
from the HASS Office, Room 14N-408,
(617) 253-4441.
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Faculty and Staff

Faculty and Teaching Staff

Olivier Blanchard, Ph.D.
Class of 1941 Professor of Economics
Head of the Department

James M. Poterba, D.Phil.
Mitsui Professor of Economics
Associate Head of the Department

Professors
K. Daron Acemoglu, Ph.D.
Professor of Economics

Joshua Angrist, Ph.D.
Professor of Economics

Abhijit Banerjee, Ph.D.
Professor of Economics

Ricardo J. Caballero, Ph.D.
Ford International Professor of Economics

Peter A. Diamond, Ph.D.
Institute Professor
Professor of Economics

Rudiger Dornbusch, Ph.D.
Ford International Professor of Economics

Glenn D. Ellison, Ph.D.
Professor of Economics

Franklin M. Fisher, Ph.D.
Jane Berkowitz Carlton and Dennis William
Carlton Professor of Economics

Robert S. Gibbons, Ph.D.
Sloan Distinguished Professor of Manage-
ment and Economics

Jonathan Gruber, Ph.D.
Professor of Economics

Jeffrey E. Harris, M.D., Ph.D.
Professor of Economics

Jerry A. Hausman, D.Phil.
John and Jennie S. MacDonald Professor of
Economics

Bengt R. Holmstr6m, Ph.D.
Paul A. Samuelson Professor of Economics

Paul L. Joskow, Ph.D.
Elizabeth and James Killian Professor of
Economics and Management

Whitney K. Newey, Ph.D.
Professor of Economics

Michael J. Piore, Ph.D.
David W. Skinner Professor of Political
Economy

Nancy L. Rose, Ph.D.
Professor of Economics

Stephen Ross, Ph.D.
Franco Modigliani Professor of Finance and
Economics

Richard L. Schmalensee, Ph.D.
Gordon Y Billard Professor of Management
and Economics
Dean, Sloan School of Management

James Snyder, Ph.D.
Professor of Political Science and
Economics

Peter Temin, Ph.D.
Elisha Gray 11 Professor of Economics

Lester C. Thurow, Ph.D.
Jerome and Dorothy Lemelson Professor of
Management and Economics

William C. Wheaton, Ph.D.
Professor of Economics and Urban Studies
Director, Center for Real Estate

Associate Professors
Dora Costa, Ph.D.
Ford Career Development
Associate Professor of Economics

Jaume Ventura, Ph.D.
Pentti Kouri Career Development
Associate Professor of Economics

Assistant Professors
G. Marios Angeletos, Ph.D.
Assistant Professor of Economics

David Autor, Ph.D.
Assistant Professor of Economics
(On leave)

Victor Chernozhukov, Ph.D.
Assistant Professor of Economics

Esther Duflo, Ph.D.
Castle Krob Career Development Assistant
Professor of Economics
(On leave)

Xavier Gabaix, Ph.D.
Assistant Professor of Economics

Guido Kuersteiner, Ph.D.
Assistant Professor of Economics

Sendhil Mullainathan, Ph.D.
Mark Hyman, Jr. Career Development
Assistant Professor of Economics

David Spector, Ph.D.
Assistant Professor of Economics
(On leave)

Muhamet Yildiz, Ph.D.
Assistant Professor of Economics

Senior Lecturer
Sara Fisher Ellison, Ph.D.
Senior Lecturer in Economics

Visiting Professors
Kaushik Basu, Ph.D.
Visiting Professor of Economics

Roger Brinner, Ph.D.
Visiting Professor of Economics

Mathias Dewatripont, Ph.D.
Visiting Professor of Economics

Mark Duggan, Ph.D.
Visiting Assistant Professor of Economics

Ephraim Kleiman, Ph.D.
Visiting Professor of Economics

Stephen Machin, Ph.D.
Visiting Professor of Economics

Paul R. Milgrom, Ph.D.
Visiting Professor of Economics

Jean Tirole, Ph.D.
Visiting Professor of Economics

Hans-Joachim Voth, Ph.D.
Visiting Associate Professor of Economics

Research Staff

Postdoctoral Associate
Mark Wright, Ph.D.
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Undergraduate Study

Administrative Staff

Lisa Briggs, B.A.
Systems Manager

Gary King, B.A.
Undergraduate Student Administrator

Karen Griffin, B.S.
Administrative Officer

Katherine Swan
Graduate Student Administrator

Chris Tresco
Stems Administrator

Professors Emeriti

Morris A. Adelman, Ph.D.
Professor of Economics, Emeritus

Robert L. Bishop, Ph.D.
Professor of Economics, Emeritus

E. Cary Brown, Ph.D.
Professor of Economics, Emeritus

Richard S. Eckaus, Ph.D.
Ford International Professor of Economics,
Emeritus

Charles P. Kindleberger, Ph.D., D.H.C.
Fcrd International Professor of Economics,
Emeritus

F, rco Modigliani, D.Jur., D.Soc.Sci., LL.D.
nsfitute Professor, Emeritus
Professor of Economics and Finance,
Emeritus

Jerome Rothenberg, Ph.D.
Professor of Economics, Emeritus

Paul A. Samuelson, Ph.D., LL.D., D.Litt.,
Sc.D.
Institute Professor
Professor of Economics, Emeritus
Ge don Y Billard Fellow

Acaham J. Siegel, Ph.D.
Howard W. Johnson Professor of
Management, Emeritus

Robert M. Solow, Ph.D., LL.D., D.L.H.
Institute Professor, Emeritus
Professor of Economics, Emeritus

Economics is the study of all those aspects
of individual and social activities related to
the choice, production, distribution, and
consumption of goods and services. In
relation to these decisions, economics is
concerned with the behavior and interaction
of individuals, private firms, and other
institutions and government agencies. Thus,
economics contributes to the understanding
of many important social problems: changes
in efficiency and productivity, fluctuations in
the overall levels of economic activity and
employment, inflation, the effects of
government deficits, the growth and decline
of industries, changes in foreign exchange
rates, increases in international indebted-
ness, and the behavior of the centrally
planned and less developed countries.

Subjects are offered in the major areas of
economics: theoretical and applied analysis
at the levels of the individual consumer, the
firm, and the industry, as well as aggregate
economic activity, industrial organization and
health economics, econometrics, public
finance, urban economics, labor economics
and industrial relations, comparative
economic systems, international trade and
finance, economic history, and economic
development.

BACHELOR OF SCIENCE IN
ECONOMICS/COURSE XIV

The Course ieading to the Bachelor of
Science in Economics combines training in
technical economics with opportunities for a
broad and balanced undergraduate
education. Students may choose from a
diversified group of undergraduate subjects
and are encouraged to engage in indepen-
dent research.

The aims of the undergraduate degree
program are threefold: to give students a
firm grounding in modern economic theory
and a basic understanding of economic
processes; to provide a descriptive knowl-
edge of the US and world economies; and to
develop in students the capabilities for
quantitative analysis and independent
thought. These aims correspond roughly to
the requirements in the Course XIV program
of theory, electives, statistics and economet-
rics, and research.

The requirements allow substantial freedom
for students in designing individual programs
within economics and balancing the
programs with subjects in other disciplines.
The large amount of unrestricted elective
time encourages students to shape pro-
grams close to their own needs and
interests. Students may select programs that
concentrate on economics and other social
sciences or may combine economics with
other fields. They may emphasize the relation
of economics and technology by choosing
their free electives in engineering and
science, or they may combine their studies in
economics with subjects in history and the
other humanities.

The successful completion of the degree
program prepares students for further study
in economics or for careers in business
administration and finance, industrial
relations, law and related fields, and
government.
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Although there are several satisfactory
alternative subject sequences, students who
by the end of their second year have taken
14.01 Principles of Microeconomics, and
14.02 Principles of Macroeconomics, can
follow a program that permits considerabhn
depth in electives in their third and fourth
years. The student can complete 14.03
Intermediate Applied Microeconomics or
14.04 Intermediate Microeconomic Theory,
and 14.05 Intermediate Applied Macroeco-
nomics or 14.06 Intermediate Macroeco-
nomic Theory, 14.30 Introduction to
Statistical Method in Economics, and 14.32
Econometrics in the third year. This program
satisfies the prerequisites for all subjects,
including 14.33, and prepares students for
research on their thesis and in other elctive
subjects in their fourth year.

The department specifies one Restricted
Electives in Science and Technology (RES '
Requirement subject and one laborator\
subject, and strongly recommends that
students take an additional subject in
computer techniques and, if professiono..
interested in economice ftiurther work in

Bachelor of Science in Economics/Course XIV

The program for freshmen entering in the summer of 2001 or later includes a Communication Requirement
subjects: 2 Humanities, Arts, and Social Sciences (HASS) subjects designated as Communication Intensive
(Cl-H) and 2 Communication Intensive subjects in the major, to be specified in the 2002-2003 Bulletin.

General Institute Requirements (GIRs)

Science Requirement

Humanities, Arts, and Social Sciences Requirement [three subjects can be satisfied by subjects in the
Departmental Program]'

Restricted Electives in Science and Technology (REST) Requirement [one subject can be satisfied by 14.30
in the Departmental Program]

Laboratory Requiremrent (can be satisfied by 14.33 in the Departmental Program]

Total GIR Subjects Required for S.B. Degree

PLUS
Departmental Program

. hlow are followed by credit units, and by prerequisites if anv (corequisites in italics)
Required Subjects

14.01 Principles of Microeconomics, 12. HASS
14.02 Principles of Macroeconomics, 12, HASS
14.03 Intermediate Applied Microeconomics, 12, HASS; 14.01

or
14.04 intermediate Microeconomic Theory, 12: 14.01,18.02,18.06
14.05 Intermediate Applied Macroeconomics, 12, HASS; 14.02

or
14.06 Intermediate Macroeconomic Theory, 12, HASS; 14.02
14.30 litroduction to Statistical Method in Economics-', 12, REST: 18.02
14.32 1 onometrics. 12, 14.30'
14.33 i onomics Research and Communication, 12, LAB; 14.32'
14.ThU isis ( 15 units)'

60Restricted Electives
[ .c'S ' nn , iti F

Departmental Program units that also satisfy the GIRs

Unrestricted Electives

(60)

81-84

Total Units Beyond the GIRs Required for S.B. Degree 180
No subject can be counted both as part of the 17-subject GIRs and as part of the 180 units required beyond
GIRs. Every subject in the student's departmental program will count toward one or the other, but not both.

Notes on Course XIV
N mimn thne inri' sublects in economics may be used for the Humanities, Arts, and Social Sciences

'Or an approved alternative in statistics.

114.32 and 14.33 may be replaced by 14.31 for students who entered MIT before 1999.

iMay be replaced by an additional elective subject in economics.

For an explanation of credit units, or hours, please refer to the Guide to Subject Listings in Chapter Vill of this
catalogue.
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Graduate Study

MINOR PROGRAM

The objective of the Minor Program is to
extend the understanding of economic
issues beyond the level of the concentration.
This is done through specialized analytical
subjects and elective subjects that provide
an extensive treatment of economic issues in
particular areas.

The Minor Program in Economics
consists of six subjects arranged into three
levels of study:

Tier I:
14.01
14.02

14.30

Three subjects
Principles of Microeconomics
Principles of Macroeconomics
and either
Introduction to Statistical Method in
Economics
or

1 05 Introduction to Probability and
Statistics

,r II: One subject from the following four:
14.03 Intermediate Applied

Microeconomics
14.04 Intermediate Microeconomic Theory
14.05 Intermediate Applied Macroeconom-

ics
06 Intermediate Macroeconomic

Theory

I Ill: Two subjects
Two elective undergraduate subjects chosen
from the fields of applied economics. A list of
specific subjects is available in the Econom-
ics Department Office, E52-391.

In addition to its broad undergraduate
program, the department offers a graduate
orogram leading to the Ph.D. in economics.
The introduction to the School of Humani-
ties, Arts, and Social Science found earlier in
this chapter describes the department in the
cnntext of the School and of MIT.

ENTRANCE REQUIREMENTS FOR
GRADUATE STUDY

The department specifies the following
prerequisites for graduate study in econom-
ics: one full year of college mathematics,
including at least one term of calculus; at
least six term subjects in English, history,
and other humanities or social science
subjects (not in the candidate's own
professional field) equivalent to those
included in the undergraduate curriculum at
MIT; and an appreciable number of profes-
sional subjects in economics for those
qualified students who have majored in fields
other than economics. Applicants for
admission who have deficiencies in entrance
requirements should consult with the
department about programs to remedy such
deficits.

MASTER OF SCIENCE IN ECONOMICS

Under special circumstances, admission
may be granted to candidates seeking the
Master of Science degree. The general
requirements for the S.M. are given in
Chapter IV.

DOCTOR OF PHILOSOPHY

A candidate for the doctorate must demon-
strate a mastery of economic theory,
including both microeconomics and
macroeconomics, and four other fields of
study; achieve a specified level of compe-
tence in economic history and econometrics:
submit and defend a dissertation that
represents a contribution to knowledge: aind
be in residence for a minimum of two years.
Two of the four fields, including economic
theory, are covered by the written General
Examination. Two minor fields may each be
satisfied by one year of coursework. The four
major and minor elective fields may be
chosen from advanced economic theory,
econometrics, economic development,
economic history, finance, industrial
organization, international economics, labor
economics, monetary economics, public
economics, and urban economics.

There is no required minimum number of
graduate subjects in the department.
However, candidates ordinarily need two full
academic years of study to prepare ad-
equately for the General Examinations and to
meet the other pre-thesis requirements. The
doctoral thesis must be written in residence,
which typically requires two years of
research.

ECONOMICS AND URBAN STUDIES

A doctoral program offered jointly by the
Departments of Economics and Urban
Studies and Planning (USP) at MIT integrates
the analytic emphasis of economics, with the
institutional and policy orientation of urban
studies. Students desiring to enter the
program must be admitted to both depart-
ments and then explicitly to the joint degree
program. Specific requirements for Econom-
ics are the same as for the Economics Ph.D.
with only two major fields and one minor,
instead of two major and two minor fields;
and economic history is not required. The
specific requirements for Urban Studies are
the same as for the Ph.D. except for
substitution of an Economics general
examination field for one of the required
Urban Studies fields. One dissertation is
required with acceptance by both depart-
ments. The program is administered by an
informal Standing Committee. Further
information is available from Professor
William C. Wheaton, Room, E52-252B,
(617) 253-1723.

TEACHING AND RESEARCH
ASSISTANTSHIPS

A limited number of students are supported
by scholarship and fellowship grants as well
as by teaching and research assistantships.
Typically, the assistantships are available
only to students who have passed their
general examinations, but in special
circumstances, research assistantships may
be held by second-year students.

INQUIRIES

Additional information concerning academic
programs in the department, admissions,
and financial aid may be obtained by writing
to Graduate Administrator, Department of
Economics, MIT, Cambridge, MA
02139-4307, (617) 253-8787.
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Department of Humanities
Course 21

The introduction to the School of Humani-
ties, Arts, and Social Science found earlier in
this chapter describes the department in the
larger context of the School and of MIT.

The Department of Humanities consists of
six autonomous sections and programs,
each with its own headquarters. They
include: Anthropology; Foreign Languages
and Literatures; History; Literature; Music
and Theater Arts; and Writing and Humanis-
tic Studies.

All the sections and programs in the
Department of Humanities provide subjects
that help to satisfy the Institute's Humanities,
Arts, and Social Sciences Requirement.
Undergraduate degree programs are
available in Course XXI, either in combination
with Engineering or Science curricula (XXI-E,
XXI-S) or as full majors (XXI), described later
in this section. Students interested in any of
these degree programs should consult an
advisor in the field, and individual section
and program offices.

Faculty and Staff

Faculty and Teaching Staff

Susan Slyomovics, Ph.D.
McMillan-Stewart Professor of the Study of
Women in the Developing World
Professor of Anthropology
Section Head

Professors
Michael M. J. Fischer, Ph.D.
Professor of Anthropology and Science and
Technology Studies

James Howe, Ph.D.
Professor of Anthropology
(On leave, spring)

Jean Elizabeth Jackson, Ph.D.
Professor of Anthropology

Susan S. Silbey, Ph.D.
Professor of Sociology and Anthropology

Arthur Steinberg, Ph.D.
Professor of Anthropology

Associate Professor
Hugh Gusterson, Ph.D.
Associate Professor of Anthropology and
Science Studies

Assistant Professor
Christine J. Walley, Ph.D.
Assistant Professor of Anthropology
(On leave)

Lecturers
Manjari Mehta, Ph.D.
Sylvia Sensiper, Ph.D.
Eleanor Wachs, Ph.D.

Instructor
Amitai Touval, Ph.D.

Research Staff
Niels Winthur Braroe, Ph.D.
Visiting Scholar

William Bushell, Ph.D.
Visiting Scholar

Jonathan Wylie, Ph.D.
Visiting Scholar

Administrative Staff

Anthropology
Course 21A

Antor l ogy studies numankind from
comparative perspective that emphasize
the diversity of human behavior and the
importance of culture in explaining that
diversity. While the discipline encompass,
the biological nature of our species and
material aspects of human adaptation. IT
takes as fundamental the idea that we
respond to nature and natural forces irn
part through culture. Anthropology, then,
the study of human beings as cultural
animals. Cultural anthropology draws its
from the direct study of contemporary
peoples living in a wide variety of circum-
stances, from peasant villagers and trops
forest hunters and gatherers to urban
populations in modern societies, as well
from the liistory and prehistory of those
peoples.

The Anthropoiogy Program at MIT offers
students a broad exposure to the disciplir
as well as an anthropological perspective
problems and issues relevant to other fiel.;
in the humanities, social sciences, and
engineering. It also provides more intensis
introduction to areas of faculty specializati
which include social and political organiza
tion, economics and human ecology, relig
and symbolism, and the anthropology of
medicine and scientific research. Geograpl
cal specializations include cultures of the
Americas, the Middle East, and the United
States.

The Anthropology curriculum is divided into
five groups that show the breadth of the
field, with particular emphases. Introductory
subjects and subjects intended for majors
and minors range from 100 to 199. Social
anthropology subjects, ranging from 200 to
299, deal with a wide range of concerns
about religion and sociopolitical organization
in modern communities, mostly in Latin
America and our own society. The subjects
in the section on Technology in Cultural
Context, ranging from 300 to 399, focus on
how technologies derive from and relate to
their cultural settings. The next group, Areai
and Historical Studies, ranging from 400 to
599, includes subjects devoted to different
regions and culture areas of the world. Othe
offerings, ranging from 600 to 999, include
advanced undergraduate and graduate
subjects.

Rosemary B. Hegg. M.A.
Program Coordinator
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Students taking a concentration in anthro-
pology take 21 A. 100, Introduction to
Anthropology, and two other subjects.
Anthropology subjects qualify for several
interdisciplinary concentrations, including
women's Studies, Latin American Studies.
a d Technology, Culture, and Development.

BACHELOR OF SCIENCE IN
ANTHROPOLOGY

The undergraduate program leading to the
degree of Bachelor of Science in Anthropol-
oiy (Course XXI-A) provides a thorough
arounding in cultural anthropology.

Majors learn about the concept of culture
the nature of anthropological fieldwork, aiid
te connections between anthropology aid
the other social sciences. They study the
various theories that attempt to explain
human behavior as well as the range of
methods anthropologists use to analyze
data. Students can focus on geographical
aeeas, such as Latin America or modern
w.estern society, and on issues like neocoli

nlim gender studies, religion and
sil Or corlparaItlve politicA organizI-

aithropology student comes t(
understand that the hallmark of the disciplin
s the comparative study of human societies.
Emphasis is on understanding diversity and
tMe importance of the concept of culture in
explaining that diversity, as well as on

-arning about the universals of behavior that
underlie diversity.

MINOR PROGRAM

Minor Program in Anthropology
-sists of six subjects arranged into three

,<rs as shown below. Students create
"dividual programs with the help of the
Minor Advisor to ensure that they gain a
coherent introduction to the methods,
approaches, and some of the results of the
discipline.

Tier I: One subject
21A.100 Introduction to Anthropology

Tier II: Four subjects with a unifying
theme

Ter Ill: One subject
2 1A. 110 Seminar in Anthropological Method

and Theory
or

21A.1 12 Tutorial for Majors and Minors in
Anthropology

Bachelor of Science in Anthropology/Course XXI-A

The program for freshmen entering in the summer of 2001 or later includes a Communication Requirement of 4
subjects: 2 Humanities, Arts, and Social Sciences (HASS) subjects designated as Communication Intensive
(Cl-H) and 2 Communication Intensive subjects in the major, to be specified in the 2002-2003 Bulletin.

General Institute Requirements (GIRs) Subjects

Science Requirement 6

Humanities, Arts, and Social Sciences Requirement [three subjects can so sat d'I t s IIutsi IP
Departmental Program] 8
Restricted Electives in Science and Technology (REST) Requirement 2

Laboratory Requirement 1

Total GIR Subjects Required for S.B. Degree 17

PLUS
Departmental Program Units

Supeot imes ru.w Aire followed by credit wi
Required Subjects 48

21A.100 Introduction to Anthropology, 12, i A I
21A.109 Understanding Culture, 12, HASS-t)
21A. 110 Seminar in Anthropological Method and Theory, 12, HASS
21A.112 Tutorial for Majors and Minors, 12', HASS

Restricted Electives 90-96

A coherent program of eight anthropology subjects which may include a pre-thesis tuturial and a thesis. The
decision to write a thesis is made in consultation between the stidont and aivisor.

Departmental Program units that also satisfy the GIRs

Unrestricted Electives

(36)

72-78

Total Units Beyond the GIRs Required for S.B. Degree 180
No :r/x on wiutnd i" a pjr1 0t !h- ' ":;)o 1 (M Oi-,"ntl v; irl rt f th( 18 un m uro o
GIl-f. FI-,.r;i..ii, 'iet *.ir;ot ; iiiir'ruW' ii..

Notes on Course XXI-A
*Prerequis. aie i: n the subject de K a'

For an explanation of credit units, or hours, please refer to the Guide to Subject Listings in Chapter VIII of this
catalogue.
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JOINT DEGREE PROGRAMS

Joint degree programs in Anthropology
include majors in combination with a field of
engineering or science (XXI-E, XXI-S). See
the section Additional Degree Programs
below.

Subject 21A.100 is strongly recommended
as a preliminary subject for all Anthropology
degree programs.

In collaboration, the Anthropology Program,
STS, and the History faculty offer a Program
in the History and Social Study of Science
and Technology leading to the Ph.D.; see
also the listing for the Program in Science,
Technology, and Society.

Subjects in Anthropology are numbered
21A.100 through 21A.999 in Chapter VIII.
Further information on subjects and
programs may be obtained from the
Anthropology Program Office, Room 16-223,
(617) 452-2837.
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Faculty and Staff

Faculty and Teaching Staff

sabelle de Courtivron, Ph.D.
Professor of French Studies
Section Head

Professors
Eizabeth Garrels, Ph.D.
Professor of Spanish and Latin American
Studies

Shigeru Miyagawa, Ph.D.
Kochi Prefecture-John Manjiro Professorship
in Japanese Language and Culture
Professor of Linguistics and Japanese

Edward Baron Turk, Ph.D.
Professor of French Studies and Film

William Uricchio, Ph.D.
Professor of Comparative Media Studies
Associate Director, Comparative Media
Studies

Ji-j Wang, Ph.D.
S. Fang Professor of Chinese Language
and Culture

Associate Professors
Margery Resnick, Ph.D.
A:sociate Professor of Hispanic Studies
MacVicar Fellow

Nicolas Wey-G6mez, Ph.D.
Associate Professor of Hispanic Studies
Undergraduate Academic Officer

Assistant Professor
Emma Teng, Ph.D.
Asistant Professor of Chinese Studies

Lecturers
Tong Chen, M.A.
Lecturer in Chinese

Mary Christie, M.A.
Lecturer in ESL

Jane Dunphy, M.A.
Lecturer and Director of English Language
Studies

Margarita Ribas Groeger, M.A.
Lecturer in Spanish

Adriana Gutierrez, Ph.D.
Lecturer in Spanish

Keiko lijima, M.Ed.
Lecturer in Japanese

Rika Ikei, M.A.
Lecturer in Japanese

Dagmar Jaeger, Ph.D.
Lecturer in German

Yoshimi Nagaya, M.A.
Lecturer in Japanese

Johann Sadock, Ph.D.
Lecturer in French

Bernd Widdig, Ph.D.
Lecturer in German

Research Staff

Research Associate
Kurt Fendt, Ph.D.

Administrative Staff

Nancy Lowe, M.Ed.
Administrative Officer

Jeffrey Martin, B.A.
Systems Programmer/Network
Administrator, LLARC

Ruth Trometer, M.A.
Director, Language Learning and
Resource Center

Professors Emeriti

Catherine Vakar Chvany, Ph.D.
Professor of Russian Studies, Emerita

Robert Emmet Jones, Ph.D.
Professor of French and Humanities,
Emeritus

Margaret Zaroodny Freeman, S.M.
Associate Professor of Russian, Emerita

James Wesley Harris, Ph.D.
Professor of Spanish and Linguistics,
Emeritus

Jin Zhang, M.A.
Lecturer in Chinese

Senior Lecturers
E en Crocker, M.A.
Senior Lecturer in German

Giberte Furstenberg, Agregation
Senior Lecturer in French

Douglas Morgenstern, M.A.
Senior Lecturer in Spanish

Julian Wheatley, Ph.D.
Senior Lecturer in Chinese
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I
Foreign Languages
and Literatures
Course 21 F

Ihe Freigi Languagus an id Lteratures
Section offers a variety of programs. There
are subject sequences in Chinese, French,
German, Japanese, and Spanish languages
and literatures taught in the original; a
subject sequence on literature in English
translation; studies in bilingualism; and a
comprehensive program in English as a
Second Language.

The Foreign Languages and Literatures
curriculum is arranged in three tiers.
Fundamental language subjects familiarize
students with the principles of the language
in both its spoken and written forms, and
introduce them to the culture of the country
where the language is spoken. Levels Ill and
IV language subjects provide review and
refinement of grammar, study of more
difficult reading matter with cultural and
literary content, and include compositions
and discussions in the foreign language.
Intermediate subjects in language, literature,
and culture are conducted in the foreign
language. They introduce students to the
form and content of foreign literatures and of
foreign cultures and societies. These
subjects also offer the opportunity to
develop more refined communication skills in
the language. Advanced subjects, con-
ducted in the foreign language, encourage
students to explore the cultural history of the
particular country in which the language is
spoken.

Offerings in "Studies in International
Literatures and Cultures" make available
various aspects of cultural realities in English.
Those subjects that deal with works from
more than one nation give students the
opportunity to do work in comparative
studies. There are also a number of subjects
that allow students to study works from a
single foreign country.

Concentrations are available in a given
language, literature, or culture in the original
language or in English. Concentrations
should be arranged on an individual basis in
consultation with a designated advisor in
each language group.

The Minor Programs in French, German, and
Spanish lead students who have already
reached an intermediate level of proficiency
into more advanced study of the language,
literature, and culture. Note that language
levels I and 11 do not count toward the minor.
Also note that, unlike other Minor Programs
in HASS, the Minor Advisor in each of these
languages can, at his or her discretion,

approve a minor in which MIT subjects
comprise at least one third of the subjects of
the program. However, this exception to the
general HASS Minor Requirement is only
allowed in those cases in which students
have received transfer credits equal to four
subjects through study abroad in a country
where the language of the minor is the
dominant tongue.

BACHELOR OF SCIENCE IN FOREIGN
LANGUAGES AND LITERATURES

Program I in French Studies and Program 11
in Spanish Studies are designed to provide:
competence in reading, writing, and
speaking; general knowledge of French or
Spanish culture and literature; and advanced
subjects in literature, film, and cultural
studies.

For either option, each student designs a
program in consultation with an advisor in
order to meet individual interests, abilities,
and goals. However, all majors reflect a
balance of historical, geographical, cultural,
and linguistic elements.

MINOR PROGRAM

Please refer to HASS Minors in Regional
Studies which include East Asian Studies,
European Studies, Latin American Studies,
Middle Eastern Studies, African and African
Diaspora Studies, and Russian Studies.

The Minor Program in French consists
of six subjects arranged into three levels of
study as follows:

Tier I: Two subjects or fewer depending
on demonstrated level of entering
competence

21F.303 French Ill
21F.304 French IV

Tier II: Two or three subjects from the
French Intermediate Subjects in
Language, Literature, and Culture
listing, 21F.308-21F.315

Tier Ill Two or three subjects from the
French Advanced Subjects in
Literature and Culture listing,
21F.016, 21F.018, 21F.025,
21 F.320-21 F.348

The Minor Program in German consi<
of six subjects arranged into three levels o,
study as follows:

Tier I Two subjects or fewer dependin:
on demonstrated level of enterir.
competence

21F.403 German Ill
21F.404 German IV

Tier I Two subjects or three subjects
from the intermediate subjects in
German language, literature, and
culture.

21F.410 Speaking and Writing: German in
Technology and Business

21F.412 Introduction to German Literature
21 F.405 Germany Today: Intensive Study c

German Language and Culture

Tier Ill Two or three subjects from
21F.414-21F.418, 21F.055,
21F.056, 21F.058J

The Minor Program in Spanish consists
of six subjects arranged into three levels of
study as follows:

Tier I: Two subjects or fewer depending
on demonstrated level of entering
competence

21F.703 Spanish IlIl
21F.704 Spanish IV

Tier II: Two or three subjects from the
Spanish Intermediate Subjects in
Language, Literature, and Culture
listing: 21F.711-21F.714

Tier Ill: Two or three subjects from the
Spanish Advanced Subjects in
Literature and Culture listing:
21F.010, 21F.020J, 21F.033,
21F.080J-21F.084J, 21F.716-
21 F.740
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DEGREE PROGRAMS IN HUMANITIES

A degree program is offered in German
Course XXI). See the section Additional

Degree Programs below.

JOINT DEGREE PROGRAMS

J nt degree programs are offered in
French, German, and Spanish, and include
majors in combination with a field of
e-gineering or science (XXI-E, XXI-S). See
:ne section Additional Degree Programs
below

Proficiency in a foreign language is a
prerequisite for election to Phi Beta Karl .1.

Subjects in Foreign Languages and
Literatures, both in the original and in
tunslation, are numbered 21F.001 througO
21F.91 1. Further information on subjects
and programs may be obtained from the
1oreign Languages and Literatures Section
CfOrer, Room 14N-305, (617) 253-4771.

Bachelor of Science in Foreign Languages and Literatures/Course XXI-F

The program for freshmen entering in the summer of 2001 or later includes a Communication Requirement of 4
subjects: 2 Humanities, Arts, and Social Sciences (HASS) subjects designated as Communication Intensive
(CH) and 2 Communication Intensive subjects in the major, to be specified in the 2002-2003 Bulletn.

General Institute Requirements (GIRs) Subjects

Science Requirement 6

Humanities, Arts, and Social Sciences Requirement [three smbje1(- (an bi s fsled b susi sin thi
Departmental Program 8

Restricted Electives in Science mnd tecnmology iRESTi Fiequarimernt 2

Laboratory Requirement 1

Total GIR Subjects Required for S.B. Degree 17

PLUS
Departmental Program Units

Smrrsu eri hes 14,m a c 5wed hv credit units, and bY prerequisites if any

Program 1: French Studies

Prererie ic0 1 Jrts F remI:' I, 11, 111 36

Required Subject 12

21F.304 I 'h IV, 12, HASS-D Language Option, 21F

Restricted Electives 123-132
A coherent of n 1I subjects beyond French /// from the French curriculum, which may include
a pre-thesis h r' a ind a thesis.

Program 2: Spanish Studies

r ssS rish I. I. li 36

Required Subjects 24

21F.704 Spanish IV, 12, HASS-D Language Option. :t F.703
21F.716 Introduction to Contemporary Hispanic Literature, 12, HASS-D

Restricted Electives 123-132
A coherent proqrnm of t I subjects beyond Spanish /// from the Spanish curriculum, which may include
a pre-thesms f orail asd a thesis.

Departmental Program units that also satisfy the GIRs (33-36)

Unrestricted Electives
Program 1 48-78
Program 2 48-66

Total Units Beyond the GIRs Required for S.B. Degree 180
No scbect cas be counted both as part of the 1 T-subject GIRs and as part of the 180 units required beyond the
GIRs Ever; subject in *- stu dent's departmental program will count toward one or the other, but not both.

Notes on Course XXI-F
Students cone to MIT with some or all of these levels of preparation. To this extent, students will have a higher

number of unrestricted electives. In French, it the student has none of this preparation. the restricted electives
will be reduced from 11 subjects to 10. In Spanish, if the student has zero or one of these subjects, the
restricted electives will be reduced to 9 and 10 subjects, respectively.

For an explanation of credit units, or hours, please refer to the Guide to Subject Listings in Chapter Vill of this
catalogue.
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Faculty and Staff History
Course 21 H

Faculty and Teaching Staff

Harriet Ritvo, Ph.D.
Arthur J. Conner Professor of History
Section Head

Professors
John W. Dower, Ph.D.
Professor of History
Elting E. Morison Professor
(On leave, fall)

Robert Michael Fogelson, Ph.D.
Professor of History and Urban Studies

Philip S. Khoury, Ph.D.
Professor of History
Dean, School of Humanities, Arts, and Social
Sciences

Pauline Maier, Ph.D.
Professor of History
William R. Kenan, Jr. Professor

Bruce Mazlish, Ph.D.
Professor of History
(On leave, spring)

Peter Cushing Perdue, Ph.D.
T.T. and Wei Fong Chao Professor of Asian
Civilizations

Merritt Roe Smith, Ph.D.
Leverett and William Cutten Professor of the
History of Technology

Associate Professors
Anne E. C. McCants, Ph.D.
William and Betsy Leitch Associate Professor
of History in Residence

Jeffrey S. Ravel, Ph.D.
Associate Professor of History
(On leave, spring)

Assistant Professors
Meg Jacobs, Ph.D.
Assistant Professor of History

Joshua Sosin, Ph.D.
Assistant Professor of History

Jonathan R. Zatlin, Ph.D.
Assistant Professor of History

Lecturer
Mona Russell, Ph.D.

Administrative Staff
Maria C. DiMauro, B.A.
Administrative Officer

Professors Emeriti
Lynwood Silvester Bryant, A.M.
Professor of History and American Studies,
Emeritus

Richard Mateer Douglas, Ph.D.
Professor of History, Emeritus

Loren Graham, Ph.D.
Professor of the History of Science, Emeritus

Harold John Hanham, Ph.D.
Professor of History and Political Science,
Emeritus

Arthur Daniel Kaledin, Ph.D.
Professor of History and American Studies,
Emeritus

Robert Ellsworth MacMaster, Ph.D.
Professor of History and Literature, Emeritus

David Bird Ralston, Ph.D.
Professor of History, Emeritus

Heather Cox Richardson, Ph.D.
Associate Professor of History
(On leave, spring)

William Braasch Watson, Ph.D.
Associate Professor of History

Elizabeth A. Wood, Ph.D.
Associate Professor of History
(On leave, fall)

History is the study of the recorded past.
Since interest in the past is closely linked
with a desire to understand the present, the
history curriculum at MIT is tailored in part t
put the modern world in historical perspec-
tive. Subjects explore the social, economic.
and political transformations that shape the
present; and efforts are made to suggest
where traditional assumptions remain in
present-day politics, society, and culture.

The curriculum seeks to encourage both an
understanding of the human past and the
development of skills necessary to express
that knowledge effectively.

BACHELOR OF SCIENCE IN HISTORY

The program leading to the degree of
Bachelor of Science in History is designed
encourage students to discover and
reconstruct the past, to confront and
understand the complexity of past human
behavior for itself, and to inform their sense
of the historical present. The curriculum
includes the selection of one to three
subjects at the introductory level (from a list
of 30), followed by electives from a wide
range of options (currently 33), along with
the requirement of one subject in each of
three geographical areas: America, Europe
Africa-Asia-Middle East, in order to develor
perspectives on the comparative analysis
and knowledge of different though interact-
ing traditions. Students are also advised to
elect one subject covering a period prior to
1700.

During the junior year, the history major is
required to take the Seminar in Historical
Methods, which is intended to develop skil
for independent research and writing,
followed in the senior year by a Thesis
Tutorial, and either a second major essay c:
a senior thesis. Supplementing these
requirements within the history curriculum i
the stipulation of three additional subjects r
a second field of Humanities, Arts, and
Social Sciences: Anthropology, Economics
Political Science, Literature, Foreign
Languages and Literatures-fields which
provide the perspectives of another disci-
pline on the history of human thought and
behavior. This program is intentionally
flexible; the relatively large number of
electives and unrestricted time allows for t
design of a course of study which meets
individual needs and interests.
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MINOR PROGRAM

The goal of the Minor Program is to lead
the student from basic survey subjects into
n-re focused studies of individual countries
or periods of time, and to encourage thinking
about broader analytical and comparative
issues in historical study.

1 T Minor Program in History consists
of six subjects arranged into three levels of
study.

T I: At least one and no more than two
survey or broad introductory
subjects (HASS-D subjects)

II: Three or four intermediate under-
graduate elective subjects from the
History curriculum

7 I: One subject
! i In lstori.:aI \ MW hod (

gJiphical requirement by taking at least ono
F, c from each of the following: America;

aiid A: ici. Asia, ad I:i Midle

I,) a isting of available subjects in these
areas, consult the History Office,
Sarm E51-285, (617) 253-496>

J 4T DEGREE PROGRAMS

liii p:: am r: Ofi t ii Histoiry
uclude majors In combination with a

- of engineering or science (XXI-E, XXI-S).
Se the section Additional Degree Programs.

S.njects in History are numbered 21H.OO1
t 'ugh 21 H.999 in Chapter V111. Further

rmation on subjects and programs may
obtained from the History Office,

Uom E51-285, (617) 253-4965.

Bachelor of Science in History/Course XXI-H

The program for freshmen entering in the summer of 2001 or later Includes a Communication Heqiuinent of 4
subjects: 2 Humanities, Arts, and Social Sciences (HASS) subjects designated as Communication Intensive
(Cl-H) and 2 Communication Intensive subjects in the major, to be specified in the 2002-2003 Bulletin.

General Institute Requirements (GIRs) Subjects

Science Requiroment 6

Humanities, Arts, and Social Sciences Requirement (3 subjects can be satisfied by subjects in tI
Departmental Program] 8

Restricted Electives in Science and Technology (REST) Requirement 2

Laboratory Requirement 1

Total GIR Subjects Required for S.B. Degree 17

PLUS
Departmental Program Units

suojaxt o ames heloware tollowed by credit units, and by prerequisites;t any
Required Subjects 42

0!iei ntry level subject (12 units)
21H.931 Seminar in Historical Methods, 12', HASS (required during junior year)
21 H.ThT History Pre Thesis Tutorial, 6
21H.ThU Undergraduate Thesis in History, 12; 21H.Th-T

Restricted Electives 90-120
A coheont progiani of seven subjects from the History curriculurn: and three related subjects from a second
HASS discipline.

Departmental Program units that also satisfy the GIRs (27-33)

Unrestricted Electives 51-75

Total Units Beyond the GIRs Required for S.B. Degree 180
No subject can be counLntd both as part of thu 17 subject GIRs and as part of the 180 units required beyond the
GIRs. Every subject in the student's departmental program will count toward one or the other, but not both.

Notes on Course XXI-H
*Prorequisites are nstei in the subject description.

For an explanation of credit units, or hours, please refer to the Guide to Subject Listings in Chapter VIII of this
catalogue.

Degree Programs and Requirements 
249
249Degree Programs and Requirements



Faculty and Staff Literature
Course 21 L

Faculty and Teaching Staff

Peter Samuel Donaldson, Ph.D.
Professor of Literature
Section Head

Professors
John Hildebidle, Ph.D.
Professor of Literature

Henry Jenkins Ill, Ph.D.
Ann Fetter Friedlaender Professor of
Humanities
Professor of Comparative Media Studies and
Literature
Director, Comparative Media Studies
Program

Alvin Charles Kibel, Ph.D.
Professor of Literature

Ruth Perry, Ph.D.
Professor of Literature and Women's Studies
(On leave, fall)

Stephen James Tapscott, Ph.D.
Professor of Literature
(On leave)

David Thorburn, Ph.D.
Professor of Literature

William Uricchio, Ph.D.
Professor of Comparative Media Studies
Associate Director, Comparative Media
Studies

Associate Professors
James Buzard, Ph.D.
Associate Professor of Literature
(On leave, spring)

Mary C. Fuller, Ph.D.
Associate Professor of Literature

Diana Henderson, Ph.D.
Associate Professor of Literature
Acting Director, Program in Women's
Studies (fall)

Christina Klein, Ph.D.
Associate Professor of Literature

Shankar Raman, Ph.D.
Class of 1957 Associate Professor

Assistant Professors
James D. Cain, Ph.D.
Assistant Professor of Literature

Lecturer
Wyn Kelley, Ph.D.

Instructor
Noel B. Jackson, M.A.
Instructor in Literature

Administrative Staff

Janice Ellertsen, A.L.B.
Administrative Officer

Professors Emeriti

Albert Ramsdell Gurney, Jr., M.F.A.
Professor of Literature, Emeritus

Louis Kampf, B.A.
Professor of English, Emeritus

Travis Rhodes Merritt, Ph.D.
Professor of Literature, Emeritus

Irene Tayler, Ph.D.
Professor of Literature, Emerita

The curriculum in literary studies at MIT aims
to meet the interests of students who may
be drawn to literary study only once or twice
at the Institute, and to provide a rich
program of study for students concentrating,
minoring, or majoring in literature. The
curriculum emphasizes interdisciplinary
approaches to literary texts as well as
theoretical, generic, and thematic subjects
that range across geographical and historical
boundaries.

Every literature subject offers significant
opportunities for individual participation in
class discussion and every subject is
centrally committed to improving students'
writing skills.

A Supplement to this catalogue, available
from Literature Headquarters,
Room 14N-407, offers detailed descriptions
of all literature subjects and includes specific
information about required texts, writing
assignments, and exams.

The Literature curriculum is arranged in three
graduated categories or tiers. Introductory
subjects (21L.001-21L.015) focus on major
literary texts grouped in broad historical and
generic sequences, all carrying HASS-
Distribution Requirement credit. Intermediate
subjects (21 L.420-21 L.51 2) explore literary
forms in greater depth and center on
historical periods, literary themes, or genres.
Most intermediate subjects carry a prerequ-
site of one prior literary subject, but students
are encouraged to consult individual
instructors about prerequisites. Seminars
(21 L.701-21 L.708)-restricted to students
who have taken at least two previous
subjects in literature-encourage a greater
degree of independent work, such as oral
reports and other special projects. Enroll-
ment in seminars is strictly limited to a
maximum of 12 students.

Concentrations in Literature are available in
particular genres (e.g., poetry, drama, fiction
and in historical periods (e.g., ancient
studies, 19th-century literature, modern and
contemporary literature), as well as in
popular culture, media and film studies,
minority and ethnic studies, literary theory,
and a range of national literatures.

BACHELOR OF SCIENCE IN
LITERATURE

The program in Literature leading to the
degree of Bachelor of Science in Literature s
equivalent to the curricula in English (or
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literary studies) of the major liberal arts
universities. The Literature curriculum is
notable also for its inclusion, along with
traditional literary themes and texts, of
materials drawn from film and media, from
popular culture, and from minority and ethnic
cultures.

Majors are required to take a minimum of 10
subjects, three of which must be seminars
and no more than three of which may be
introductory subjects. Students develop an
appropriate course of study in consultation
wth a faculty advisor; majors choose from
one of two areas in organizing four of their
restricted electives (three for joint majors):
historical periods, or thematic complexes.

Bachelor of Science in Literature/Course XXI-L

The progiram for treshmen entering in the summer of 2001 or later includes a Communication Requirermir
subjects: 2 Humanities, Arts, and Social Sciences (HASS) subjects designated as Communication Intensiv/
(Cl-H) and 2 Communication Intensive subjects in the major, to be specified in the 2002-2003 Bulletin.

General Institute Requirements (GIRs) Subjects

Science Requirement

Humanities, Arts, and Social Sciences Requirement [three subjects can be satisfied by subjects in the
Departmental Program]

Restricted Electives in Science and Technology (REST) Requirement

Laboratory Requirement

Total GIR Subjects Required for S.B. Degree

PLUS
Departmental Program

MINOR PROGRAM

T Minor Program in Literature aims to
ay a foundation for advanced study and to
enhance a student's appreciation of major
narrative, poetic, and dramatic texts in
relation to the cultures that produced and
perpetuated them.

Tl- minor consists of six subjects arranged
"to three levels of study as follows:

T' I: At least one and no more than two
subjects from 21L.001-21L.015
(Introductory Level)

T.- 11: Two or three subjects from
21 L.421-21 L.512 (Intermediate
Level)

Ill: At least two subjects from the
Literature Seminar listings, 21L.701-
21 L.708 (Advanced Level)

: 'cast two subjects constituting a Minor
Dr'gram must center on materials dating

m before 1900.

JOINT DEGREE PROGRAMS

J' nt degree programs are offered in
- turature and include majors in combination

Nh a field in engineering or science (XXI-E,
XXI-S). See Additional Degree Programs.

Sects in Literature are numbered 21 L.001
ough 21 L.999 in Chapter VIII. Further
ormation on subjects and programs may

2e obtained from the Literature Faculty
Office, Room 14N-407, (617) 253-3581,
iGmit.edu.

Subject names below are followet bi' credit units, ano by prerequisites if any

Required Subjects 36

Three serninar -level subjects with one subject drawn from ancient literature and one subCi ( it. w pii ie
culture or film/media or minority culture or nonwestern civilization or gender.

Restricted Electives
A cciiieint /roqIm of seven subjectS from the Liteiature curriculum

63-84

Departmental Program units that also satisfy the GIRs (27-36)

Unrestricted Electives 87-117

Total Units Beyond the GIRs Required for S.B. Degree 180
No subject can te counted both as part of the 17-subject GIRs and as part of the 180 units required beyond thn
GIRs. Every subject in the student's departiental program will count toward one or the other, but not both.

For an explanation of credit units, or hours, please refer to the Guide to Subject Listings in Chapter VIII of this
catalogue.
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Faculty and Staff

Faculty and Teaching Staff

Ellen T. Harris, Ph.D.
Class of 1949 Professor of Music
Section Head

Professors
Jeanne Shapiro Bamberger, M.A.
Professor of Music

Alan Brody, Ph.D.
Professor of Theater Arts
Associate Provost for the Arts

Peter Child, Ph.D.
Professor of Music

John Harbison, M.F.A.
Institute Professor
Professor of Music

Lowell Edwin Lindgren, Ph.D.
Professor of Music
Margaret MacVicar Faculty Fellow
(On leave, spring)

Marcus Aurelius Thompson, D.M.A.
Robert R. Taylor Professor
Professor of Music
Margaret MacVicar Faculty Fellow

Barry Lloyd Vercoe, D.M.A.
Professor of Media Arts and Sciences

Evan Ziporyn, Ph.D.
Professor of Music

Associate Professors
Thomas F. DeFrantz, Ph.D.
Associate Professor of Theater Arts
Class of 1948 Professor of Theater
(On leave, fall)

Brenda Cotto-Escalera, Ph.D.
Associate Professor of Theater

Janet Sonenberg, M.F.A.
Associate Professor of Theater Arts
Margaret MacVicar Faculty Fellow
(On leave, spring)

Assistant Professors
Dante Anzolini, D.M.A.
Assistant Professor of Music

Patricia J. Tang, Ph.D.
Assistant Professor of Music

Senior Lecturers
Edward Cohen, M.A.
Senior Lecturer in Music

David Deveau, M.M.
Senior Lecturer in Music

Martin Marks, Ph.D.
Senior Lecturer in Music

Michael Ouellette, M.F.A.
Senior Lecturer in Theater Arts

George Ruckert, Ph.D.
Senior Lecturer in Music

Pamela Sharon Wood, M.M.
Senior Lecturer in Music

Lecturers
William C. Cutter, D.M.A.
Director of Choral Programs

Frederick Harris, Ph.D.
Director of Wind Ensembles

Mark Harvey, Ph.D.
Lecturer in Music

Kim Mancuso, M.F.A.
Lecturer in Theater Arts

Elena L. Ruehr, Ph.D.
Lecturer in Music

Instructors
William A. Fregosi, M.F.A.
Technical Instructor in Theater Arts

Leslie Cocuzzo Held, B.A.
Technical Instructor in Theater Arts

Michael Katz, M.F.A.
Technical Instructor in Theater Arts

Administrative Staff

John H. Lyons, B.S.
Administrative Officer

Clarise Snyder, M.S.
Concerts Director

Professors Emeriti

David Mayer Epstein, Ph.D.
Professor of Music, Emeritus

Stephen Erdely
Professor of Music, Emeritus

252 
Chapter VII

252 Chapter Vil



Music and Theater Arts
Course 21 M

MUSIC

The Music Program offers a broad range of
oiportunities to experience and explore the
field of music. A great variety of subjects is
g n, ranging from Fundamentals of Music
to Senior Seminar for Music Majors. The
subjects are arranged into six categories:
introductory, History/Literature, Theory/
Composition, Performance, Special Topics/
Advanced Subjects, and Music and Media.
Most students begin with introductory
subjects, but anyone with musical training is
encouraged to begin with history/literature or
'heory/composition subjects, which
constitute the nucleus of the program.
Graduate credit is available for some of the
seminars and tutorials.

The symphony orchestras, wind symphony,
choral groups, jazz ensemble, and chamber
music groups are an integral part of MIT's
cultural life and of any student's musicA
development, no matter what technical
p ficiency they possess. Academic crtn 3i
a: nable for some performance activities i r
-Rumental study. Auditions are held at the

binnIng itfe oil term.

iT music 0 iultn is ) i oil f i proti
e ial composers, performers, historians,
theorists, whose individual interests in
confluence of history, theory, and

On' ormance are essental to our integrated
P .sic program.

BACHELOR OF SCIENCE IN MUSIC

oe undergraduate program leading to the
degree of Bachelor of Science in Music is
:!nigned to provide a thorough grounding in

harmony and counterpoint of Western
music; a survey of the history and literature
of Western music; and performing experi-
ence in small and/or large ensembles. Six
e uired subjects, two terms of performance
msojects, two restricted electives and 24
additional units (chosen in consultation with
Yr major's advisor) form the core of the
L gram, which can be supplemented by
ar aut seven unrestricted electives. This
-ogram is very similar to that of a music
maiOr at leading liberal arts colleges and
!ersities, so that it prepares a student well

for graduate work in music. Students who
o-ecare music as their major must have
-mneonstrated proficiency in instrumental or
-cal performance and in harmony and
C.nterpoint, ordinarily by participating in a

performance subject and by obtaining a
grade of B or better in 21 M.301, respec-
* 'eIV.

Bachelor of Science in Music/Course XXI-M

The program for freshmen entering in the summer of 2001 or later includes a Communication Requirement of 4
subjects: 2 Humanities, Arts, and Social Sciences (HASS) subjects designated as Communication Intensive
(Cl-H) and 2 Communication Intensive subjects in the major, to be specified in the 2002-2003 Bulletin.

General Institute Requirements (GIRs) Subjects

Science Requirement

Humanities, Arts, and Social Sciences Requirement [three suits (, c'n be satisfiod by surCt
Departmental Program)

Restricted Electives in Science and Technology (REST) Requiremonit

Laboratory Requirement

Total GIR Subjects Required for S.B. Degree

PLUS
Departmental Program

Subjec t onaies below are foloved by credit units, and by pti- .j. f ' P

6

8

2

17

Units

Required Subjects

21M.201 Westeirn Music to 1750, 12', HASS
21M.205 Western Music after 1750, 12, HASS
21M.301 Harmony and Counterpoint I, 12, HASS-D: 21M.051
21M.302 Harmony and Counterpoint I, 12, HASS; 21M.301
21M.303 Writing in Tonal Forms. 12, HASS: 21M.302

Twi to'ms of 6-unit Performance subjects

21M.500 Senior Seminar in Music, 1?'. HASS

Restricted Electives
One subject in theory/composition (21M.300-399), one subject in historvliteiture 21M.200- 299), ind turther
subjects in theory/composition, history/literature, and/or performance (2 1M.401-499), totaling 48 units, to be
selected in consultation wit/i the major advisor.

84

48

Qualified students may, with faculty approval, substitute three full years of 21 M.480 and a senior recital for the
two required performance subjects and 24 additional units.

Departmental Program units that also satisfy the GIRs

Unrestricted Electives

(36)

84

Total Units Beyond the GIRs Required for S.B. Degree 180
No subject can be counted both as part of the 17-subject GIRs and as part of the 180 units required beyond
the GIRs. Every subject in the student's departmental program will count toward one or the other. but not both.

Notes on Course XXI-M
'Prcrequisites ar isted in the subject description.

For an explanation of credit units, or hours, please refer to the Guide to Subject Listings in Chapter VIII of this
catalogue.
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spring term of their junior year, full majors
may seek permission to register tor a tutorial
during their senior year if they wish to write a
thesis on an analytical or historical topic or
an original composition. This tutorial
ordinarily supplants the Senior Seminar.

Qualified performers may substitute three full
years of 21 M.480 and a senior recital for the
two performance subjects and two electives.

MINOR PROGRAM

The Minor Program in Music consists of
six subjects and is designed to give students
exposure to three main branches of musical
activity: performance, music literature, and
music writing. Four subjects are at the
introductory or intermediate level; the
remaining two provide depth in one of the
three branches.

Tier I: One subject from the following
21M.01 1 Introduction to Western Music
21 M.030 Introduction to World Music
21 M.051 Fundamentals of Music

Students with prior musical knowledge or
experience may wish to substitute a subject
from Tiers II or III for the subject in Tier I.
Please consult the minors advisor.

Tier 11: Three subjects, one from each of the
following areas
History/Literature:

21 M.200-299
Theory/Composition:

21M.301
Performance (two terms):

21 M.400-499

Tier III: Two subjects from one of the
following areas of specialization
History/Literature:

21 M.200-299
21 M.500

Theory/Composition:
21 M.300-399
21 M.550-589

Performance (four terms):
21 M.400-499

JOINT DEGREE PROGRAMS

For students interested in combining the
study of engineering or science with
humanities, joint majors in the XXI-E or XXI-S
degree programs provide the opportunity to
pursue special interests. The joint major
includes two subjects in theory, two in
history and literature, two in performance,
two electives, and senior seminar in music,
plus six elective subjects in an engineering or
science curriculum. Joint majors may also
substitute three full years of 21 M.480 and a
senior recital for the two performance
subjects and two electives.

Students wishing to enroll in any of these
degree programs should consult the major
advisor in Music no later than the first term
of their junior year.

Subjects in Music are numbered 21 M.000
through 21 M.599 in Chapter VIII. Further
information on subjects and programs may
be obtained from the Music Section Office,
Room 4-246, (617) 253-3210.

THEATER ARTS

[he Program in Theater Arts offers an
opportunity for the serious study of acting,
directing, playwriting, stagecraft, design, and
theater history. Through related subjects in
Literature and Modern Languages, students
may combine their training in any of these
areas of theater practice with the study of
dramatic literature. Work in the program
occurs in the traditional classroom, in studio
settings, and through practica. Practica
include fully mounted productions by the
Dramashop, Shakespeare Ensemble,
Playwrights' Program, and an ongoing series
of student-generated projects throughout
the year-all under the guidance of a
professional faculty and staff, including a
variety of guest artists.

The Minor Program provides students with
the opportunity to explore the basic
principles and craft of Theater Arts, and to
pursue an area-acting, directing,
playwriting, technical theater, or design-in
greater depth.

Students may also request to pursue an S.B.
in Humanities (major departure) in Theater
Arts. Those interested in this option should
consult Professor Janet Sonenberg,
Room 10-274, (617) 253-1131, as soon as
possible.

MINOR PROGRAM

The Minor Program in Theater Arts
consists of the equivalent of six subjects
arranged in three levels of study as follow.

Tier I: Two subjects
21M.740 Introduction to Stagecraft
and one of the following subjects:
21 M.621 Theater and Cultural Diversity in

the US (HASS-D)
21M.625 African American Performance
21 M.654 Selected Studies in Theater
21 M.665 Theater of Latin America
21 M.670JTraditions in American Concert

Dance: Gender and Autobiograp-
(HASS-D)

21 M.675 Dance Theory and Composition
21 M.700 Introduction to Acting
21 M.731 Principles of Design
21 M.781 Playwriting I

Tier II: Two subjects
21M.655 Script Analysis
and at least one of the following subjects:
21 M.702 Voice and Speech for the Actor
21 M.704 Musical Theater Workshop
21 M.705 The Actor and the Text
21M.706 Identity Politics in Performance
21 M.707 Theatre and Collective Creation
21 M.732 Costume Design for the Theater
21 M.733 Design for the Theater: Scenery
21 M.734 Lighting Design for the Theater
21 M.735 Technical Design: Scenery,

Mechanisms, and Special Effect,
21M.785 Playwrights' Workshop
21M.790 The Director's Craft

Tier III: One subject
21M.659 Production Seminar
21M.830 Acting Techniques of Style
21 M.863 Advanced Topics in Theater Arts
21 M.871 Selected Topics in Theater Arts
Plus a combination of the following two
subjects, totaling at least 9 units.
21 M.805 Theater Practicum, a minimum 3

9 units
21M.851 Special Topics in Drama

Subjects in Theater Arts are numbered
21 M.600-899 in Chapter VIII. For further
information on subjects and programs,
contact the Music and Theater Arts Office
Room 4-246, (617) 253-3210.
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Faculty and Staff Program in Writing and
Humanistic Studies
Course 21W

Faculty and Teaching Staff

Robert Kanigel, B.S.
Professor of Science Writing
Acting Section Head

Professors
Anita Desai, B.A.
Professor of Writing

Kenneth R. Manning, Ph.D.
Thomas Meloy Professor of Rhetoric and the
History of Science

James Paradis, Ph.D.
Professor of Scientific and Technical
Communication
On leave)

Harriet Ritvo, Ph.D.
Arthur J. Conner Professor of History and
W'riting

James H. Williams, Jr., Ph.D.
SEPTE Professor of Engineering
C> es F. Hopewell Faculty Fellow

h Aind Williams, Ph.D.
P drt M. Metcalfe Professor of Writing

Cnthia Griffin Wolff, Ph.D.
Class of 1922 Professor of Literature
On leave)

Associate Professor
Hoan Elaine Lee, J.D.
Associate Professor of Writing

r leave, fall)

Adjunct Professor
Haldeman, M.F.A.

AJ1unct Professor of Fiction

an Lightman, Ph.D.
ainct Professor of Writing

Senior Lecturer
.rd Barrett, Ph.D.

, Lecturer in Writing

Lecturers
Cherie Abbanat, M.A.
Matthew Belmonte, Ph.D.
Karen Boiko, M.A.
Mary Caulfield, B.A.
David Custer, B.A.
Kimberly De Vries, B.A.
Rebecca Faery, Ph.D.
Elizabeth Fox, Ph.D.
Erica Funkhouser, M.A.
William Haas, Ph.D.
Lucy Marx, M.A.
Andrea McKenzie, Ph.D.
Janis Melvold, Ph.D.
Ann Snodgrass, Ph.D.
Cynthia Taft, Ph.D.
Andrea Walsh, Ph.D.

Writers-in-Residence
Stephen Alter, B.A.
B. D. Colen, B.A.
William Corbett, B.A.

Research Staff

Research Associate
Philip Alexander, M.S.

Administrative Staff

Madeline Brown, M.F.A.
Coordinator of Writing Initiatives

Susanne Martin, B.A.
Administrative Officer

Leslie Perelman, Ph.D.
Director of Writing Across the Curriculum

Steven Strang, Ph.D.
Director of Writing and Communications
Center

Professors Emeriti

Elzbieta Ettinger Chodakowska, Ph.D.
Professor of Writing, Emerita

Robert Reynolds Rathbone, A.M.
Professor of Technical Communication,
Emeritus

The Program in Writing and Humanistic
Studies provides students the opportunity to
experiment with writing as a craft and as a
means of self-expression. The program
helps prepare students to communicate the
results of their work forcefully and clearly to
members of their professions and to larger
audiences. All subjects in the program
emphasize the development of writing skills
and strategies. Some subjects, including
those at advanced levels and those offered
for distribution, require substantial reading.

Subjects in the program's four areas-
exposition and rhetoric, creative writing,
science writing, and technical communica-
tion studies-are taught at introductory and
advanced levels. All subjects require
repeated writing and revision. In addition,
manuscripts are typically discussed in
workshops and receive the written commen-
tary of the instructor. Students are encour-
aged to schedule private conferences with
their instructors.

Concentrations in Writing establish a course
of intensive study for prose, poetry, and
fiction writers, or for engineers and scientists
who expect writing to play a key role in their
career development.

The Minor Program provides students with a
structured opportunity to develop their
expertise in one of the program's four
areas-exposition and rhetoric, creative
writing, science writing, or technical
communication studies-while also exploring
offerings in the other areas.

Degree Programs and Requirements 
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BACHELOR OF SCIENCE IN WRITING

The Program in Writing and Humanistic
Studies offers two undergraduate programs
leading to the degree of Bachelor of Science
in Writing. The curriculum in Creative Writing/
Exposition and Rhetoric is designed to
develop expertise in writing and reading a
genre of the student's choice (for example,
fiction, poetry, essay), familiarity with related
genres, and three-subject focused exposure
to an allied discipline in the Humanities, Arts,
and Social Sciences. This curriculum offers
students a great deal of flexibility in design-
ing their programs.

The curriculum in Science Writing/Technical
Communication Studies is designed to
develop mastery of these more specialized
genres, to offer experience of the profes
sional environments in which they are used,
and to introduce related areas such as thee
history of technology and the structure of
business organizations. Like the Creative
Writing/Exposition and Rhetoric curricLm ii It
also requires a three-subject focused
exposure to an allied field. In order to
guarantee integration of these interdiscipli-
nary elements, this curriculum places greater
constraints on thw l' ign of individrili
programs.

MINOR PROGRAM

The Minor Program in Writing consists
of six subjects chosen to reflect one of fotr
themes: exposition and rhetoric, creative
writing, science writing, or technical
communication studies; and arranged intkm
two levels of study as follows:

Tier 1: One subject from the t c int:
21W.730 Expository Writing
21W.731 Writing and Experience
21W.732 Introduction to TI .

Communication
21W.736 News Writing
21W.734J Writing About Literature

Tier II: Five subjects from among the
''Slot11 ( S o tii ; in ict

Bachelor of Science in Writing/Course XXI-W

The program for freshmen entering in the summer of 2001 or later includes a Communication Requirenl-
subjects: 2 Humanities, Arts. and Social Sciences (HASS) subjects designated as Communication Inten
(Cl-H) and 2 Communication Intensive subjects in the major. to be specified in the 2002-2003 Bulletin.

General Institute Requirements (GIRs) Subt

Science Requirement

Humanities, Arts, and Social Sciences Requirement [three subjects may be satisfied by subjects in the
Departmental Program]

Restricted Electives in Science and Technology (REST) Requirement

Laboratory Requirement

Total GIR Subjects Required for S.B. Degree

PLUS
Departmental Program Un

Suhi/tt amnsi, bolow ore followed by credit units, and by prerequisites if anv

Program 1: Creative or Expository Writing

Required Subjects

21W.ThT Humanities Pre-Thesis Tutorial, 6
21W.ThU Undergraduate Thesis in Humanities, 12; 21W.ThT

Restricted Electives 108~r-
Seven subjects centered on creoative or expository writing, of which one is normnally introductory (see Tier I
Minor Requirements), two subjects in literature, and thre' related subjects frori a second HASS discipline

Program 2: Science Writing or Technical Communication Studies

Required Subjects

21W.777 1 he Science Fssay, 12, HASS, Cl--H
21W.778 Science Journalism, 12, HASS, Cl-H
21W.792 Science Writing and Technical Communication interiship, 12. HASS; 21W780 or 21W.77.
21 W.ThT Humanities Pre-Thesis Tutorial, 6
21W.ThU Undergraduate Thesis in Humanities, 12; 21W.ThT
Or-' 'in folowing:
21W.730 Expository Writing, 12, HASS, CI-HW
21W.731 Writing and Experience, 12, HASS, CI-HW
21W.732 Introduction to Technical Communication, 1..', HASS, CI-HW

Restricted Electives
Five subjects in rrtiig and related disciplines. of which one is normally introductory (see Tier I of Minor
Requirements), and three related subjects in a second HASS discipline.

Departmental Program units that also satisfy the GIRs

Unrestricted Electives
Program I
Program 2

54
54

Total Units Beyond the GIRs Required for S.B. Degree
No n Zr, . i Iio romuntd n- ii. arat ol tho Ieur.ee GlRs and as part of the 180 units required beve
GJIR Aer n-r .ue in the sludon dnr-Pltal m w. count toward one or the other, but not br'

Notes on Course XXI-W
The full naior in Science Writing or Technical Communication Studies may oe pursued only as a seconca
program in conjunction with another degree program in a field of engineering or science.

For an explanation of credit units, or hours, please refer to the Guide to Subject Listings in Chapter V1i of 0
catalogue.
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JOINT DEGREE PROGRAMS

Jqir: degree programs are offered in writing
ann include majors in combination with a
field of engineering or science, an area of
writing, and a related field of humanities,
arts, or social sciences (the XXI-E and XXI-S
degrees). See the section Additional Degree
Programs below.

WRITING REQUIREMENT

I fnation about the new Communication
Requirement is available in Chapter I1.
Additional details may be obtained from the
Office of the Writing Requirement at (617)
2 3-3039.

WRITING AND COMMUNICATION
CENTER

T' MIT Writing and Communication Center
mfters free individual writing consultation on
a" ippointment or drop-in basis to all
members of the MIT community. In addition,
the center gives mini-sessions each
som!ester on a variety of writing topics, and
a sr offers workshops for people for whom
Engish is a second language. For further

imation, contact the Writing Center at
253-3090.

COOPERATIVE WRITING PROGRAMS

T once Writing and Technical Commu-
non staff of the Program in Writing and
ianistic Studies supports an interdepart-

arfal program of writing instruction jointly
'the undergraduate and graduate

cerartments in the Schools of Engineering
and Science.

Subjects in Writing are numbered 21W.730
3ugh 21W.899 in Chapter Vill. Further
-rmation on subjects and programs may
-Lwtained from the Program in Writing and
anistic Studies Office, Room 14E-303,
253-7894.
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Additional Degree Programs
in Course 21

BACHELOR OF SCIENCE IN
HUMANITIES/COURSE XXI

The full major in a specific humanities
discipline is described in the preceding
sections. In addition, the Bachelor of
Science in Humanities degree provides ar
option for students who wish to pursue their
humanistic studies extensively and at an
advanced level. This degree is received by
students majoring in German, or completing
a Course XXI major departure. The major
departure is a major by special arrange-
ment, which requires approval of the Dean ot
the School of Humanities, Arts, and Sin a
Science, in one of tho fnllnwinq finldn

American Studies
Ancient and Medic,, ii:
Comparative Media Studies
East Asian Studies
Latin American Studios
Psychology
Russian Stud ie
Theater Arts
Women's Studies

Another option, th XXI L ut XXI S degree. in
a joint major combining work in any ont aft
16 fitIds ot the humanities with work in
engineering or science. Further, a student
pursuing either a full or joint major may
obtain interdisciplinary competence on a
larger scale by adding a separate major in
any other course of study available at MI f,
as part of a double-degree arrangement,
Descriptions and specifications for these full
and joint major programs follow.

Faculty advisors in each discipline help
students to arrange programs suiintd to 15t11

their interests and professional oh 1ito-

Bachelor of Science in Humanities/Course XXI

The program for freshmen entering in the summer of 2001 or later includes a Communication Requirement of 4
subjects: 2 Humanities. Arts, and Social Sciences (HASS) subjects designated as Communication Intensive
(Cl -H) and 2 Communication Intensive subjects in the major, to be specified in the 2002-2003 Bulletin.

General Institute Requirements (GIRs)' Subjects

Science Requirement 6

Humanities, Arts, and Social Sciences Requirement (all but two Humanities, Arts, and Social Sciences
Distribution subjects can be satisfied by subjects in the Departmental Program] 8

Restricted Electives in Science and Technology (REST) Requirement 2

Laboratory Requirement 1

Total GIR Subjects Required for S.B. Degree

PLUS
Departmental Program

Restricted Electives
German

Units

126-162

8 elective subjects in the field (which May include a pre-thesis and a thesis), plus a four-subject
cluster'

Major Departures
f ie rtstricted electives for the major departure fields (isted above) are determined in consultation with the Faculty

Advisor in the chosen field.

Departmental Program units that also satisfy the GIRs

Unrestricted Electives

(27-36)

45-90

Total Units Beyond the GiRs Required for S.B. Degree 180
N subject ca ho f i unted both as part of the 1 7 subject 6IRs and as part of the 180 units required beyond 1
GIfts Every sutot ii the student's departmental program will count toward one or the other, but not both.

Notes on Course XXI
Only one sut t used to meet the distribution element of the Humanities, Arts, and Social Sciences

Requirement niy be counted toward the humanities component of these degree programs. For classes
entering in September 1988 (Class of 192) or later, all but two HASS-Distribution Requirement subjects cai
satisfied by subjects in the Departmental Program.

-'he cluster is usually formed within a single second discipline of the humanities, arts, or social sciences. In
special cases, it may draw together subjects from different disciplines to form a coherent grouping.

For an explanation of credit units, or hours, please refer to the Guide to Subject Listings in Chapter Vilt of thu
cataloquie.
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Bachelor of Science in Humanities
and Engineering/XXI-E Degree

Bachelor of Science in Humanities
and Science/XXI-S Degree

These joint major programs combine
humanities with scientific/engineerill
studies. Groups of subjects from the
humanistic and technical areas are conjoined
to yield a basic command of each mode of
inquiry. One part is a selection from the
undergraduate degree curriculum of a
science or engineering department approved
by a faculty member in the field. The other
part consists of subjects in some field of the
humanities, chosen by the student in
consultation with an advisor from the
appropriate humanities faculty. In most
cases, a senior thesis or sequence of
advanced seminars is also required.

This arrangement yields a humanities
program of considerable depth while
allowing for continued serious committient
to a scientific or engineering interest.
Available humanities fields include:

American Studies
Ancient and Medieval Studies
Anthropology
Comparative Media Studies
East Asian Studies
Foreign Languages and Literatures i
Frnch, German, or Spanish)
HItory
Latin American Studies
Literature
Music
P 'chology
P ssian Studies
Scence, Technology, and Society (STS)

eater Arts
A omen's Studies

nting (Creative, Expository, Science
rnalism, or Technical Communication)

one of these fields may be joined with
science or engineering field to form a

a or. Some combinations naturally lend
mnselves not only to an understanding of

each field but also to an integrative and
Ic'parative view of the relationship between

Vo.

Bachelor of Science in Humanities and Engineering/XXI-E Degree

Bachelor of Science in Humanities and Science/XXI-S Degree

The program for freshmen entering in the summer of 2001 or later includes a Communication Requienent of 4
subjects: 2 Humanities, Arts, and Social Sciences (HASS) subjects designated as Communication Intensive
(Cl-H) and 2 Communication Intensive subjects in the major, to be specified in the 2002-2003 Bulletin.

General Institute Requirements (GIRs 1 Subjects

Science Requirement

Humanities, Arts, and Social Sciences Requirement (all but two Humanities, Arts, and Social Scienmves
Distribution subjects can be satisfied by subjects in the Departmental Program]

Restricted Electives in Science and Technology (REST) Requirement

Laboratory Requirement

6

8

2

17Total GIR Subjects Required for S.B. Degree

PLUS
Departmental Program Units

Restricted Electives
For the humanities component, one of the following (further details may be obtained from the catalogue
descriptionsof nrograms in specific fields and the relevant field office).

Anthropology
Niiii aubl Is nicluding 21A.100, 21A. 110, and 21A. 112. An honors thesis may be done at the
invitl an iii all ipp val of faculty.

Foreign Languages and Literatures
(in) I niih, Gm(m -i.i or Spanish) nine ,ictlive sui hit.. wfhichi m a i wt .r , a d i a

History
Seven elective subjects, a pre-thesis tutorial, and a thesis.

Literature
Fight 0lective subjects (including two seminars arid subjects in thimen historiua! teri iu

Music
Nine subjects including 21M.201, 21M.205, 21M.301, 21M.302, 2 (6-unit subjects) in perorimami.
2 electives (excluding 21M.0 11 and performance), and 21M.500, Senior Seminar in Music.

102-108

81-102

81-102

96

90-96

Writing
Creative or Expository
Seven subjects centered in creative or expository writing (one of these subjects is normally at the introdU tory
level: one may be chosen from a related field), a pre-thesis tutorial. and a thesis. 96-102

Science Writing or Technical Communication Studies
Four subjects in writing (including 21W.777, 21W.778, 21W.792, and a subject in basic exposition), 3 subjects
from related curricula (including, for Science Journalism. subjects in the history and social context of science
technology, or, for Technical Communication, 9.00, a subject in graphics and design, and a subject in the
structure of b' ises organizations), a pre-thesis tutorial, and a thesis. 90-102

American Studies
Seven eiect".o aueits n.lu'dng two in history and two in literature), a pre-thesis tutorial,
and a thesis.

Ancient and Medieval Studies
Seven elective subjects (should follow the general structure of the Ancient and Meipva Stiucife
Miner Program), a pre-thesis tutoral, and a thesis.

81-102

81-102

Comparative Media Studies
Eight electiv i Slects (incluinig 21L.01 1 or 21L.015 and at least 2 seminar-level subjects), or 7 elective
subjects Onaumng 21L.01 I or 21L.015 and at least 2 seminar-level subjects), plus a pre-thesis tutorial and a
thesis. 81-102

East Asian Studies
Seven elective -ujorcts (should follow the general struictura f trie E&st Asian Studies
Minor prgam- 'i ) n, r ie-thesis tutorial. and a thesis. 81-102

Latin American Studies"
lntroducticn to Lat:n American Studies (21F.084J/17.55J/21A.224J plus 6 elective subjects including stuuy in
at least two disciplines and some work in Spanish or Portuguese language), a pre-thesis tutorial,
and a thesis. 81-102

(continued on next page)
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Psychology
Nine elective -ubjects including 9.00 and approved by a faculty member in the field. 81-102

Russian Studies
S- n eec c ubh ts t ndk i i iR us i iV, a pre-thesis tutorial, and a thesis 81-102

Science, Technology, and Society (STS)
F lit subje( 1' finldng 5 TS a-nd ST 52i, a pre-thesis tutorial, and a thesis 90-108

Theater Arts
Eiht ujects i i An-i-, I heatri Krri ricum and Stagecraft), a pre-th s. MS r
nd a tSI

90-108
Women's Studies 2

Seven subjc-r J,-uding S;1.U1, IntioductiocIn t VVmen s Stuodies), a pre-thesis tuOna, and a ha
Students may -mit a request to the Women's Studies Curriculum Committee to substitute two
classes in lieu of the thesis and pre-thesi 81-102

And for the Engineering/Science componi -, - - - "I rrlg.
For XXI-E
Six electives,- - - i' ' n' of the Engineci Ii (_ rr - i r'i r irrpproved by a ci. ulty member
in th till 54-72

For XXI-S
Sr-ix ar>, ts re>-trr to one of the Sreilcr urnILa IIu Approved by a faculty member in

54-72

Departmental Program units that also satisfy the GIRs (54-72)

Unrestricted Electives 54-103

Total Units Beyond the GIRs Required for S.B. Degree 180
/V, -n A fl Un ' - - r tu-rt )th as pa - i' subject GIRs and as part of the 180 units required beyond

l t s i.hject in th itdent's departmental program will count toward one or the other, but not both.

Notes on XXI-E Degree and XXI-S Degree
?V i iatte of gen jo Ciurs XXI polCy, -u eCts used to meet the General Institute Science Requirement, the

EST Requirement, and the Laboratory Requiremnent may not be included in the 6-subject Engineering or
S(i - fence component of XXI-E or XXI-S. Only 1 subject being used to meet the Distribution element of the
Humnanities, Arts, and Social Sciences Requirement may be counted toward the humanities component of these
degree programs.

'American Studies, Ancient and Medieval Studies, Comparative Media Studies, East Asian Studies, Latin
American Studies, Psychology, Russian Studies, Theater Arts, and Women's Studies are also available as full
majors by special arrangement with the Dean of the School of Humanities, Arts, and Social Science.

'When possible, the subject satisfying the Institute Laboratory Requirement and one of the subjects satisfying
the REST Requirement should be selected from this same curriculum, in addition to the regular requirement.

For an explanation of credit units, or hours, please refer to the Guide to Subject Listings in Chapter Vill of this
catalogue.
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Faculty and Staff

Faculty and Teaching Staff

Alec Marantz, Ph.D.
Professor of Linguistics
Head of Department

Professors
N','am Chomsky, Ph.D.
institute Professor
Professor of Linguistics

Jshua Cohen, Ph.D.
Professor of Philosophy
Arthur and Ruth Sloan Professor of Political
Science

S,.:anne Flynn, Ph.D.
Pr ofessor of Second Language Acquisition

rOneth Locke Hale, Ph.D.
P' afessor of Modern
L.njuages and Linguistics

M rris Halle, Ph.D.
P 'essor of Linguistics

' R. Heim, Ph.D.
F 'essor of Linguistics

Sabine latridou, Ph.D.
P' Jessor of Linguistics

tM -hael Kenstowicz, Ph.D.
)lessor of Linguistics

McGee, Ph.D.
lessor of Philosophy

jeru Miyagawa, Ph.D.
hi Prefecture-John Manjiro Professorship

,apanese Language and Culture
P essor of Linguistics and Japanese

iyne O'Neil, Ph.D.
2 essor of Linguistics

d Pesetsky, Ph.D.
ari P. Ward Professor of Linguistics

rg Singer, Ph.D.
essor of Philosophy

ert Stalnaker, Ph.D.
rance S. Rockefeller Professor of
osophy

.2 leave, spring)

iarth Jarvis Thomson, Ph.D.
r'Jessor of Philosophy

Kenneth N. Wexler, Ph.D.
Professor of Psychology and Linguistics

Stephen Yablo, Ph.D.
Professor of Philosophy

Associate Professors
Alexander Byrne, Ph.D.
Associate Professor of Philosophy

Michel DeGraff, Ph.D.
Associate Professor of Linguistics
(On leave)

Kai von Fintel, Ph.D.
Associate Professor of Linguistics
(On leave, spring)

Edward A. Gibson, Ph.D.
Associate Professor of Cognitive Science

Edward J. Hall, Ph.D.
Associate Professor of Philosophy
(On leave, fall)

Sally Haslanger, Ph.D.
Associate Professor of Philosophy
(On leave, spring)

Ralph Wedgwood, Ph.D.
Associate Professor of Philosophy

Cheryl Zoll, Ph.D.
Associate Professor of Linguistics
(On leave)

Assistant Professors
Daniel Fox
Assistant Professor of Linguistics

Michael Glanzberg, Ph.D.
Assistant Professor of Philosophy

Norvin Richards, Ph.D.
Mitsui Career Development Professorship
Assistant Professor of Linguistics

Administrative Staff

Mary Grenham, M.B.A.
Administrative Officer

Christopher Naylor
System Administrator

Jennifer Purdy, B.A.
Student Administrator

Professors Emeriti

Sylvain Bromberger, Ph.D.
Professor of Philosophy, Emeritus

Richard Lee Cartwright, Ph.D.
Professor of Philosophy, Emeritus

James Wesley Harris, Ph.D.
Professor of Spanish and Linguistics,
Emeritus

Samuel Jay Keyser, Ph.D.
Professor of Linguistics, Emeritus
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Undergraduate Study

As its name suggests, the Department of
Linguistics and Philosophy houses a
linguistics section and a philosophy section.
Though they share a number of intellectual
interests and a joint undergraduate major,
these two sections are administratively
autonomous with separate chairpersons,
faculties, admissions procedures, curricular
and degree requirements, and financial aid
programs. The introduction to the School of
Humanities, Arts, and Social Science found
earlier in this chapter describes the depart-
ment in the larger context of the School and
of the Institute.

BACHELOR OF SCIENCE IN
PHILOSOPHY/COURSE XXIV-1

This major is designed to provide familiarity
with the history and current status of the
main problems in epistemology, metaphys-
ics, and ethics; mastery of some of the
technical skills requisite for advanced work in
philosophy; facility at independent philo-
sophical study; and work at an advanced
level in an allied field. A relatively large
amount of unrestricted elective time is
available so that students can devise
programs suited to individual needs and
interests.

BACHELOR OF SCIENCE IN
LINGUISTICS AND PHILOSOPHY/
COURSE XXIV-2

This major, also known as the Program in
Language and Mind, aims to provide
students with a working knowlege of a
variety of issues that currently occupy the
intersection of philosophy, linguistics, and
cognitive science. Central among these
topics are the nature of language, of those
mental representations that we call "knowl-
edge" and "belief," and of the innate basis
for the acquisition of certain types of
knowledge (especially linguistic knowledge).
Students have the option of pursuing either a
philosophy track or a linguistics track. Both
require a core set of four subjects drawn
from both fields and are designed to teach
students the central facts and issues in the
study of language and the representation of
knowledge. Each track requires, in addition,
a set of four subjects drawn primarily from its
discipline and is designed to prepare
students for graduate study either in
philosophy/cognitive science, or in linguis-
tics. A coherent program of three restricted
electives (drawn from one or two of philoso-
phy, linguistics, and brain and cognitive
sciences) rounds out the major.

Note that students are prohibited from
majoring in both XXIV-1 and XXIV-2.

MINOR PROGRAM

The goal of the Minor Program in
Philosophy is to introduce students to t
methods of analytic philosophy and then -
have them study a broad range of philos:
phers and philosophical issues at a more
sophisticated level, culminating in an
advanced seminar.

The minor consists of six subjects arrange
into three levels of study as follows:

Tier I: Two subjects including any introc
tory philosophy subject (subject
without prerequisite)
and

24.241 Logic I

Tier II: Three non-introductory subjects
philosophy, including one subject
history of philosophy and one
subject in a core area of analytic
philosophy, with the choice of
subjects approved by the depart-
ment minor advisor.

Tier Ill: One subject
24.260 Topics in Philosophy

The Minor Program in Linguistics
consists of six subjects arranged in three
levels of study, intended to provide stude
with breadth in the field of theoretical
linguistics as a whole. The three levels ci
follows:

Tier I: One subject
24.900J Introduction to Linguistics

Tier II: At least three of the following, v
must include 24.901J, 24.902,
24.903

24.901J Language and Its Structure I:
Phonology

24.902 Language and Its Structure 11:
Syntax

24.903 Language and Its Structure Ill:
Semantics and Pragmatics

24.904J Language Acquisition
24.905J Psycholinguistics
24.957 Introduction to Linguistic Theory

an Advanced Level

Tier Ill: At least one term of
24.910 Topics in Linguistic Theory (can er

repeated for credit)
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Graduate Study

Bachelor of Science in Philosophy/Course XXIV-1

the program for freshmen entering in the summer of 2001 or later includes a Communication Requirement of 4
bnects: 2 Humanities, Arts, and Social Sciences (HASS) subjects designated as Communication Intensive

0 and 2 Communication Intensive subjects in the major, to be specified in the 2002-2003 Bulletin.

General Institute Requirements (GIRs) Su

ce Requirement

inities, Arts, and Social Sciences Requirement [three sub0Jcts can 1 sItsod bv Cs subsjects. i' Ict
, ?rtmental Program (for the field of concentration)]

cted Electives in Science and Technology (REST) Requirernent

L ratory Requirement

bjects

6

Total GIR Subjects Required for S.B. Degree

PLUS
Departmental Program Un

niimes hL.ware followed b ci edit units: all except 24.241 rnd 24.260 have as o pierequisite une
is phi/osophy subject

Required Subjects

24.200 Ancient Philosophy, 12, HASS
24.202 Modern Philosophy: Descartes to Kant, 12, HASS, Cl-H
24.260 ropics in Phiiosophy , 12, HASS

orI_ -t Nr followirng two sublects:,
24.211 Theory of Knowledge, 12, HASS
24.221 Metaphysics, 12, HASS

plus
24.231 Ethics, 12, HASS
24.241 Logic 1, 12, HASS

The department offers two programs leading
to the degree of Doctor of Philosophy, one in
linguistics and one in philosophy.

DOCTOR OF PHILOSOPHY IN
LINGUISTICS

The linguistics section otfers a demanding
program leading to the degree of Doctor of

8 Philosophy in Linguistics. The normal course
2 of study is four years, including the writing of

1 the dissertation. The orientation of the
program is highly theoretical, its central aim
being the development of a general theory

17 that reveals the rules and laws that govern
the structure of a given language and the

its general laws and principles that govern all
__ natural languages. The topics that form the

core of this program are the traditional ones
of phonology, morphology, syntax, seman-

72 tics, and historical linguistics; but the
program's interests also extend into
questions of the interrelations between
linguistics and other disciplines such as
philosophy and logic, literary studies,
mathematics and the study of formal
languages, acoustics, artificial intelligence,
and computer science.

Restricted Electives 45-60 Approximately 8 students enter the program
mit profri ot Ho uobxts or whrh too rot re : irn losophy each year in a highly selective admissions

process. The department does not require
Departmental Program units that also satisfy the GIRs (36) that applicants have taken any particular set

of subjects or that they be trained in any
Unrestricted Electives 84-99 particular discipline. Instead, applicants must

present evidence that they are able to
Total Units Beyond the GIRs Required for S.B. Degree 180 engage in serious study of complex subject

lbect can b counted both as part of the 17-subject GIRs and as part of the 180 units required beyond the matter. Examples of such evidence might beEverv suniect in the student's departmental program will count toward one or the other, but not both. mastery in depth of a language or group of

Notes on Course XXIV-1 languages, e.g., classical Greek, Semitic,u s te: Ivi subjects in Philosophy. Japanese; or work, academic or nonaca-
ii explanation of credit units, or hours, please refer to the Guide to Subject Listings in Chapter VIII of this demic, of high quality in a relevant area,

gue especially if it requires considerable applica-
tion, imagination, or ingenuity.

All students in the linguistics program must
complete a set of required subjects unless
they have acquired adequate preparation
elsewhere. A program of studies in a minor
field is also required in order to broaden the
student's educational experience. Before
degree candidates begin their doctoral
research they are required to pass a
comprehensive General Examination, in
conformity with Institute requirements.
Students must also demonstrate compe-
tence in one foreign language.
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Bachelor of Science in Linguistics and Philosophy/Course XXIV-2

m for fre-shmen entering in the sn-r of 2001 or later includes a Communication Requirement of 4
subjects: 2 Humanities, Arts, and Social Sciences (HASS) subjects designated as Communication Intensive
(Cl-H) and 2 Communication Intensive subjects in the major. to be specified in the 2002-2003 Bulletin.

General Institute Requirements (GIRs) Subjects

Science Requirement 6

Humanities, Arts, and Social Sciences Requirement [three subjects ca ho v.0 vfoO bv >05 in)
Departmental Program (for the field of concentration)] 8

Restricted Electives in Science and Technology (REST) Requirement 2

Laboratory Requirement 1

Total GIR Subjects Required for S.B. Degree 17

PLUS
Departmental Program Units

Subio' 'names below are followed by credit u ''1 , rerequiibves if any (corequisios in italics)

Required Subjects for both tracks 48
24.119 Minds and MIShini 1, 1 , AS
24.241 Logic 1, 12. HASS
24.251 introduction to Philosophy of Language, 12, HASS
24.900J Introduction to Linguistics, 12, HASS

- ihoouv, oitfrer a linguistics or philosophy track.

Required Subjects for Linguistics track 48
24.901J 1nIuug i Its; Striuiure . Phonology, 12, HASS, 24.900J
24.902 Languau and Its StiuCture IW Syntax, 12, HASS, 24.900J
24.903 L angugJ aid Its StruCture Ill Semanriti no ind Pragmqtinas, 12, HASS, 24.900J
24.910 Topics in Linguirtic Theory, 1, HAs;

Required Subjects for Philosophy track 48
1 ' . 'I,,,flltoig tw-) oS~s

24.200 Ancient Philosophy, 1 HAS o
24.202 Modem Philosophy: Descartes to Kant, 12, HASS, Cl-H
( n - fio following two subjects:
24.211 Theory of Knowledge, 12, HASS
24.221 Metaphysics, 12, HASS

'llowing three subjects:
9.65 Cognitive Processes, 12, HASS. 9.00'
24.904J Language Acquisition, 12, HASS, 24.900J.
24.905J Psycholinguistics, 12, HASS, 24.900J*

and
24.260 Topics in Philosophy, 12, HASS

Restricted Electives for both tracks 27-36
A coherent progidni of three ad i ibjects from one or two of the three areas: brain and cognitive sciences,
linguistics, and philosophy.

Departmental Program units that also satisfy the GIRs (36)

Tie following Subjects are normally requo:
of all doctoral candidates in linguistics,
unless they have obtained adequate
preparation elsewhere:

1.942 Topics in the Grammar of a Less
Familiar Language

)-1.949JLanguage Acquisition 11
M-1.951 Introduction to Syntax
'24.952 Advanced Syntax
24.957 Introduction to Linguistic Theory

an Advanced Level
24.958 Linguistic Structure
24.959 Workshop in Syntax and Semant,
24.961 Introduction to Phonology
24.962 Advanced Phonology
24.969 Workshop in Phonology and

Morphology
24.970 Introduction to Semantics
24.973 Advanced Semantics
24.992 Survey of General Linguistics

One of the following:
24.956 Topics in Syntax
24.964 Topics in Phonology
24.979 Topics in Semantics

Before students may begin their doctoral
research, they are required to pass a
comprehensive General Examination that
composed of two parts. The first part is a
written examination consisting of two
substantial papers on topics chosen in
consultation with members of the faculty.
Usually one paper is on phonology or
morphology and the other on syntax or
semantics, but it is possible for one or bo:
papers to treat the interaction of two topics
for example the interaction between syntax
and semantics. In conformity with Institutc
regulations, the second part of the examin
tion is oral. It deals with topics treated in n-
candidate's written examination, but is not
limited to these and probes into the
candidate's competence in linguistics in
general.

Unrestricted Electives 84-93 Every candidate for the doctorate must
----- complete a program of studies in a minor

Total Units Beyond the GIRs Required for S.B. Degree 180 field, the purpose of which is to broaden'
%J ;i.. ' - - co -n , i-.it of the 1' suii('' Ss and as part of the 180 units required beyond interests and capacities of the student in

O. o . :us 0 'too oin: is aepomno t i i'r-m wiil count toward one or the other, but not botr areas other than those of his or her majv

Notes on Course XXIV-2 intellectual objective.
- ''--e -- v ir n the subject description.

For an explanation of credit units, or hours, please refer to the Guide to Subject Listings in Chapter VIII of this
catalogue.
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DOCTOR OF PHILOSOPHY IN
PHILOSOPHY

e program of studies leading to the
ructorate in philosophy provides subjects
and seminars in such traditional areas as

'ic, ethics, metaphysics, epistemology,
hilosophy of science, philosophy of

Lguage, philosophy of mind, aesthetics,
ycal and political philosophy, and history of

tniosophy. Interest in philosophical
oroblems arising from other disciplines, such
Slinguistics, psychology, mathematics, and

:r 'ysics, is also encouraged.

To enter the doctoral program, students
"Iust have done well in their previous

ademic work and must be formally
rcepted as candidates for the degree by

. Department of Linguistics and Philoso-
y. Although there are no formal course
uirements for admission, applicants must

tisfy the committee on admissions that
preparation in philosophy and allied

sciplines is sufficient for undertaking study
philosophy at the graduate level.

ifore beginning dissertation research,
idents are required to take two years of
risework, including a proseminar in
!iemporary philosophy that all students
st complete in their first year of graduate
uy. Students are also required to
monstrate competence in the following
; as: value theory, logic, and the history of
irsophy.

rdisciplinary study is encouraged, and
ndidates for the doctorate may take a
-or in a field other than philosophy.
tons for minors include psychology,
J istics, and logic. Students who elect one
hnese options are expected to complete

ue approved graduate subjects in their
'or field. There is no general language

rirement for the doctorate, except in
se cases in which competence in one or

oe foreign languages is needed to carry
-search for the dissertation.

INQUIRIES

Information regarding undergraduate or
graduate academic programs, research
activities, admissions, financial aid, and
assistantships may be obtained from the
Department of Linguistics and Philosophy,
Room E39-246, MIT, Cambridge, MA
02139-4307, (617) 253-9372.

Degree Programs and Requirements 
265

Degree Programs and Requirements 265



Faculty and Staff

Faculty and Teaching Staff

Joshua Cohen, Ph.D.
Leon and Anne Goldberg Professor of
Humanities
Professor of Philosophy
Head of the Department

Professors
Stephen D. Ansolabehere, Ph.D.
Professor of Political Science

Suzanne Berger, Ph.D.
Raphael Dorman and Helen Starbuck
Professor of Political Science
(On leave)

Nazli Choucri, Ph.D.
Professor of Political Science

Stephen M. Meyer, Ph.D.
Professor of Political Science

Michael Joseph Piore, Ph.D.
David W. Skinner Professor of Political
Economy

Barry R. Posen, Ph.D.
Professor of Political Science

Richard J. Samuels, Ph.D.
Ford International Professor of Political
Science
Director, Center for International Studies

Harvey M. Sapolsky, Ph.D.
Professor of Public Policy and Organization

James M. Snyder, Jr., Ph.D.
Arthur and Ruth Sloan Professor of Political
Science and Economics

Charles Stewart Ill, Ph.D.
Professor of Political Science
Margaret MacVicar Faculty Fellow
(On leave, fall)

Associate Professors
Thomas J. Christensen, Ph.D.
Associate Professor of Political Science

Daniel T. Kryder, Ph.D.
Associate Professor of Political Science

Richard M. Locke, Ph.D.
Associate Professor of Industrial Relations
and Political Science
(On leave)

Melissa Nobles, Ph.D.
Associate Professor of Political Science

Kenneth A. Oye, Ph.D.
Associate Professor of Political Science

Fred Schaffer, Ph.D.
Associate Professor of Political Science

Stephen W. Van Evera, Ph.D.
Associate Professor of Political Science
Deputy Director, Center for International
Studies

David Woodruff, Ph.D.
Associate Professor of Political Science
(On leave, spring)

Assistant Professors
Brandice J. Canes-Wrone, Ph.D.
Assistant Professor of Political Science
(On leave)

Kanchan Chandra, Ph.D.
Assistant Professor of Political Science
(On leave)

Chappell H. Lawson, Ph.D.
Assistant Professor of Political Science

Jonathan Rodden, Ph.D.
Assistant Professor of Political Science
(On leave, fall)

Edward Steinfeld, Ph.D.
Assistant Professor of Political Science

Visiting Professors
Annabelle Lever, Ph.D.
Roger Petersen, Ph.D.
Charles F. Sabel, Ph.D.
Serenella Sferza, Ph.D.

Lecturer
Margaret A. Burnham, LL.B.

Visiting Scholars
Yoshinori Horoi, Ph.D.
Sidney Silva Jarta, Ph.D.
Celia Kerstenetzky, Ph.D.

Administrative Staff

Fuquan Gao, M.S.M.E.
Computer Systems Administrator

Kenneth Goldsmith
Administrative Officer

Santina Tonelli, B.A.
Administrator for Graduate Student Affairs

Tobie Weiner, M.A.
Administrator for Undergraduate Affairs

Professors Emeriti

Donald L. M. Blackmer, Ph.D.
Professor of Political Science, Emeritus

Lincoln P. Bloomfield, Ph.D.
Professor of Political Science, Emeritus

Willard R. Johnson, Ph.D.
Professor of Political Science, Emeritus

William W. Kaufmann, Ph.D.
Professor of Political Science, Emeritus

Lucian W. Pye, Ph.D., L.L.D.
Professor of Political Science, Emeritus

George W. Rathjens, Ph.D.
Professor of Political Science, Emeritus

Eugene B. Skolnikoff, Ph.D.
Professor of Political Science, Emeritus
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Undergraduate Study

PK'tical science is concerned with the
systematic study of government and the
political process. Within the discipline,
sonolars analyze the development, distribu-

:v and uses of political power; determi-
nants and consequences of various forms of
r2,tical behavior and sources of political
cnflict; ways in which conflicts are both
"tonsified and resolved; and the relationship
cetween the individual and the state.
Political science is a discipline of special
interest to scientists and engineers who
n-st understand the political system within
wnich they live in order to evaluate their
influence upon that system. It is of interest
as well to those students who are consider-
ing careers in public service or university
teaching and research.

The department has a research-oriented
faculty that welcomes the association of
both undergraduate and graduate students
in ongoing research. Among the major
features of the department are an emphasis
on empirical methods and research training;
a concern with issues of public policy,
particularly in the areas of arms control and
defense, science policy, political economy,
proulation and migration, and foreign policy;
comparative studies involving the United
States and other advanced industrial
sc;ieties, the developing countries of the
td world, and former communist coun-
o es- and a strong interdisciplinary perspec-
. that incorporates political sociology,

roctical psychology, and economic and
'cal development.

BACHELOR OF SCIENCE IN POLITICAL
SCIENCE/COURSE XVIII

The political science curriculum for under-
graduates combines professional social
science training with opportunities for a
broad liberal arts education. Students may
choose subjects from a wide range of both
undergraduate and graduate offerings, and
are encouraged to engage in independent
research projects. In addition, the depart-
ment sponsors an internship program in
which students work in governmental
agencies, legislative offices, community
associations, international organizations, and
advocacy groups at all levels.

The undergraduate program prepares
students for study in political science, law,
public policy, and related fields, and for
careers in government, business, law,
research, teaching, or journalism. This
program is also designed to give students,
whatever their career objectives, an under-
standing of political institutions and pro-
cesses. Some students want to focus on
political systems themselves; others choose
to concentrate on the political aspects of
public policy, focusing on such issues as the
environment, health, or arms control. Both of
these perspectives are found in the program.

Subjects are offered by the department in
the following fields: political theory, American
politics and public policy, security studies,
comparative politics, and international
relations and foreign policy. Students may
work out individualized programs with the
assistance of a faculty advisor.

In the junior year students are introduced to
the major theoretical and methodological
themes of political science in two subjects:
17.869 Political Science Scope and

Methods (typically fall term, junior
year)
and

17.871 Political Science Laboratory
(typically spring term, junior year)

The department believes that every political
science major should have the experience of
conducting and writing at least one substan-
tial research project, a requirement that is
fulfilled by the senior thesis. Each under-
graduate chooses a thesis advisor and a
second thesis reader in his or her area of
interest. The student then registers for:
17.ThT Thesis Research Design Seminar in

the fall term of the senior year, and
1 7.ThU Thesis in the spring term of the

senior year.

In addition to the thesis, there are numerous
other opportunities for students to pursue
research interests. Students are eligible to
receive academic credit or limited funding for
expenses or wages through the Institute-
wide Undergraduate Research Opportunities
Program. Students should consult the
department's UROP coordinator to discuss
specific projects.

MINOR PROGRAM

The Minor Program in Political Science
is designed to ensure that students acquire
both depth and breadth of understanding in
the discipline. A minor in Political Science
consists of six subjects. The requirements
for the minor parallel the requirements for the
major and are structured as follows:

Tier I: Two or three introductory Political
Science subjects (designated with
two-digit numbers) from different
fields as designated in the Bulletin.

Political Philosophy/Social Theory
(17.00-17.09)
American Politics (17.20-17.29)
Public Policy (17.30-17.39, or
designated as fulfilling the public
policy requirement in the subject
description)
International Politics (17.40-17.49,
17.50-17.59)

Tier 11: Two or three upper-level political
science subjects (designated with
three-digit numbers) in one of the
following areas of specialization:

Political Philosophy/Social Theory
(17.000-17.099)
American Politics (17.200-17.299)
Public Policy (17.300-17.399, or
designated as fulfilling the public
policy requirement in the subject
description)
International Politics (17.400-
17.499, 17.500-17.599)

Tier IlIl: At least one subject from the
following:

17.869 Political Science Scope and
Methods

17.871 Political Science Laboratory

For a listing of available subjects in these
areas, consult the Political Science Under-
graduate Office, Room E53-484 or the
HASS Office, Room 14N-408.
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Bachelor of Science in Political Science/Course XVIII

The program for freshmen entering in the summer of 2001 or later includes a Communication Requirement of 4
subjects: 2 Humanities, Arts, and Social Sciences (HASS) subjects designated as Communication Intensive
(Cl-H) and 2 Communication Intensive subjects in the major, to be specified in the 2002-2003 Bulletin.

General Institute Requirements (GIRs) Subjects

Science RluiFreii r I

Humanities, Arts, 'WaJan; F - ni : .r La a n av sbcts in Inc
Departmental Programl

Restricted Electives in F L n
Laboratory Requiremm i

Total GIR Subjects Required for S.B. Degree

PLUS
Departmental Program Un

Required Subjects'

17.869 Political Scir and Methiod, 12. HASS
17.871 Political Scian. L. a moatory, 12, LAB: 17.869
17.ThT Thesis Research Design Seminar
17.ThU Undergraduate Poltial Sience Thesis (at least 12 units; additional units by special arrangement)

Restricted Electives

The department jointly offers a Minor in
Public Policy with the Department of
Urban Studies and Planning (Course XI). Th,
description of undergraduate study in
Course X contains a detailed description
and list of requirements for this minor.

6 The department offers degree programs at
the bachelor's, master's, and doctoral levels

8 The introduction to the School of Humanities
nd Social Science found earlier in this

2 -hapter describes the department in the
I arger context of the School and of MIT.

17

its

48

60-84

Political Philosophy/Social Theory
Dn a bm a ;nitici , ! sAJect in the field of Political Philosophy/Social Theory (17.00-17.099).

American Politics
OIi hiit .i.niice ibl-ct in the field nf Amoririn P oics (17.20-17.299).

Public Policy
One political scieno c r Il he field of Public Policy (17.30-17.399), or designated in another field as
fulfilling thu piublI policy requirement of political science.

International Politics
One nOltical sInilce shubject in fields of International Relations/Security Studies (17.40-17.499) or Comparative
Politics (17.50--17.599).

Three additional political science subjects representing a coherent plan of study. Specific subjects satisfying
these criteria should be chosen in consultation with a faculty advisor.

Departmental Program units that also satisfy the GIRs

Unrestricted Electives

(30-36)

84-102

Total Units Beyond the GIRs Required for S.B. Degree 180
No subtlect can be counted both as part of the t 7-subect GIRs and as part of the 180 units required beyond
the DIRs, Eve uh n he student's departmental program will count toward one or the other, but not both.

Notes on Course XVII
F-- anr iipiai . ' oi units, or hours, please refer to the Guide to Subject Listings in Chapter VIII of this

'Students typically enroll in subjects as follows: 17.869, fall term, junior year; 17.871, spring term, junior year;
1 7.ThT, fall term, senior year; 1 7.ThU. spring term, senior year.
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Graduate Study

'e Department of Political Science offers
>rk leading to the Master of Science
Political Science and the Doctor of
losophy.

ENTRANCE REQUIREMENTS FOR
GRADUATE STUDY

There are no absolute prerequisites for
nission to the graduate program, but

-dents are expected to have taken at least
term subjects in English, history, and

-ier fields of the humanities and social
ences. It is recommended that candidates
the doctoral program take at least one
er-level subject on the history of political
ught and one term of statistics. Candi-

rtes for master's and doctoral programs
advised to take undergraduate subjects

areas relevant to their special fields of
<erest, for example, introductory econom-

for work in public policy; languages for
ia studies; and mathematics for work in
: urity studies.

MASTER OF SCIENCE IN POLITICAL
t IENCE

Master of Science is intended for
dents who are concerned with developing

-- s in applied research and are seeking
-reers in public service. The master's

gram emphasizes intensive preparation in
ingle field of study. Applications should
;cribe the field in which students wish to
ecialize.

elects need not be restricted to those
red within the department, but the entire
gram must meet with the approval of the
dent's advisor. A thesis is required. See
ipter IV for the general requirements for
S.M.

A *CELERATED MASTER OF SCIENCE
N POLITICAL SCIENCE

9 department offers a five-year program
* ing to the Bachelor of Science and

ter of Science, awarded simultaneously.
S program is open to MIT undergraduates

It allows the student to plan for a single
ibined S.B.-S.M. thesis written during the
three terms at the Institute. Undergradu-
institute requirements may be completed
nig the fifth year of the program.

DOCTOR OF PHILOSOPHY

Candidates for the doctorate must prepare
themselves in four approved fields of study.
Two of these fields (the required field of
political analysis and one other) are normally
satisfied by completing stipulated subjects or
demonstrating achieved competence. The
remaining two fields are the focus of the
student's General Examination. The student
is also required to present and defend an
advanced research paper (Major Research
Paper). Students must qualify in at least two
of the following core fields: American politics
and public policy; comparative politics;
international relations and foreign policy;
models and methods; political economy; and
social theory and political philosophy.
General Examinations may also be taken in
specialized fields such as country and
regional studies or security studies.

Students are encouraged to take subjects in
other MIT departments. Cross-registration
arrangements also permit enrollment in
subjects taught in the Graduate School of
Arts and Sciences at Harvard University and
in some of Harvard's other graduate
schools.

Guided field research and close working ties
with faculty members engaged in major
research activities are stressed.

TEACHING AND RESEARCH
ASSISTANTSHIPS

Financial assistance is available to qualified
applicants in the form of research assistant-
ships, graduate traineeships, and a limited
number of fellowships, subject to the
availability of funds. Research assistants
work under faculty supervision on projects
administered by the department and through
MIT-affiliated research facilities such as the
Center for International Studies and the
Center for Technology, Policy, and Industrial
Development (both described in Chapter VI).
In addition, advanced graduate students
may qualify to become teaching assistants.

INQUIRIES

Additional information regarding graduate
programs in the department and admissions
may be obtained from the Administrator of
Graduate Student Affairs, (617) 253-8336.
Information on research programs, assistant-
ships and financial aid, may be obtained
from the Administrative Officer, Kenneth
Goldsmith, (617) 253-6635. Written inquiries
should be addressed to MIT,
Room E53-470, Cambridge, MA
02139-4307.
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Faculty and Staff Overview Undergraduate Study

Director

Henry Jenkins I1, Ph.D.
Anne Fetter Friedlaender Professor of
Humanities
Professor of Literature and Comparative
Media Studies

Associate Director

William Uricchio, Ph.D.
Professor of Comparative Media Studies

Steering Committee*

Edward Barrett, Ph.D.
Senior Lecturer, Writing and Humanistic
Studies

Peter Samuel Donaldson, Ph.D.
Professor of Literature
Section Head, Literature

Martin Marks, Ph.D.
Senior Lecturer, Music

Shigeru Miyagawa, Ph.D.
Kochi Prefecture-John Manjiro Professorship
in Japanese Language and Culture
Professor of Linguistics and Japanese

James Paradis, Ph.D.
Professor of Scientific and Technical
Communication
Program Head, Writing and Humanistic
Studies

David Thorburn, Ph.D.
Professor of Literature
Director, MIT Communications Forum

Jing Wang, Ph.D.
S.C. Fang Professor of Chinese Language
and Culture

Administrative Staff

Alex Chisholm, B.S.
Communications and Development Officer

Chris Pomiecko, B.A.
Program Administrator

*The Comparative Media Studies program is jointly
administered by three Humanities sections: Literature,
Foreign Languages and Literatures, and Writing and
Humanistic Studies. Though the program has no
direct appointments, more than thirty faculty members
from across the School of Humanities and Social
Science regularly teach in the program.

Established in 1999-2000, the program in
Comparative Media Studies integrates the
study of contemporary media (film, televi-
sion, digital systems) with a broad historical
understanding of older forms of human
expression. The program embraces
theoretical and interpretive principles drawn
from the central humanistic disciplines of
literary study, history, anthropology, art
history, and film studies, but aims as well for
a comparative synthesis that is responsive to
the distinctive emerging media culture of the
twenty-first century. Students explore the
complexity of the media environment by
learning to think across media, to see
beyond the boundaries imposed by older
medium-specific approaches to the study of
audio-visual and literary forms.

The comparative and cross-disciplinary
nature of both the graduate and undergradu-
ate programs is embodied in a faculty drawn
from Art and Architecture, Anthropology,
Foreign Languages and Literatures, History,
Literature, Music and Theater Arts, Philoso-
phy, Writing and Humanistic Studies,
Science, Technology, and Society, Media
Arts and Sciences, and Political Science.

The undergraduate program-establishea
1982 under its former name, Film and Mecha
Studies-serves as preparation for advancec
study in a range of scholarly and professiona
disciplines and also for careers in media or
industry. There are some 40 subjects
arranged in three tiers and broadly subdi-
vided into three areas or fields: comparative
media, film, and digital studies. Students
who select concentrations, minors, joint
majors, or majors may specialize in one of
these areas or map a coherent combinatioc
of subjects across these borders.

The HASS Concentration requirement
consists of four subjects that comprise a
coherent grouping. Students are strongly
encouraged, though not required, to take at
least one advanced subject to complete a
concentration. Each concentrator designs
his or her own plan of study in consultatior
with a Field Advisor.

The Minor Program requires six subjects,
including at least one chosen from the
introductory tier and at least one from the
advanced tier.

The Major Departure requires ten subjec
for a full major and eight subjects for a joinl
major. Majors and joint majors are encour-
aged to take a second subject from the
introductory tier and are required to take at
least two courses from the advanced tier.
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Graduate Study

ur rgraduate subjects include:

2
L 011

2L 012
2'L.01 5

Introductory Subjects
Modern Art and Mass Culture
The Film Experience
Forms of Western Narrative
Introduction to Media Studies

Tier II: Intermediate Subjects
(Prerequisite: one prior subject)

Comparative Media
4.341 Introduction to Photography
21A.336 Globalization: From Mercantilism

to Microchips
21A.348 Photography and Truth
21A.562J Storytelling: Women and

Performance
21F.030 East Asian Culture: Zen to Pop
21 F.048 Avant-garde Literature and

Cinema by Francophone Women
2'F.053 Topics in Global Culture
2!F.066 Japan in Real Time
21F.082 Contemporary US Hispanic

Literature and Film
21F.348 From French Fiction to Film

(taught in French)
21H.206 American Consumer Culture
21H.915 Notable Events of the 20th

Century and Their Images
21L.421 Comedy
21 L.430 Popular Narrative
21L.432 Understanding Television
21L.434 Science Fiction
2 L.435 Literature and Film

21A.337
21F.016

21 F.045

21F.051
21- 055

2'F 056

2' 7.341

21F.343

2 1.546

21 L.433
21 M.284
24.209

24.213

Digital Studies
4.351 Introduction to Video
21F.034 Media Education and the

Marketplace
21 L.489J/ Interactive and Non-Linear
21W.765J Narrative: Theory and Practice
21W.785 Communicating in Cyberspace
6.805J/ Ethics and the Law on the
STS.085J Electronic Frontier
STS.064 Technology and Identity: Objects,
Development, the Life Cycle

Tier III: Advanced Subjects
(Prerequisites: two prior subjects)

21F.015 International Studies in Media
21 H.418 Erasmus to E-Mail: Technologies

of the Word, 1450-2000
21L.706 Studies in Film
21L.707 Problems in Cultural Interpreta-

tion
21 L.708 Technologies of Humanism
21L.715 Media in Cultural Context
21L.996,7 Topics in Film and Media
21W.749 Documentary Photography and

Photojournalism: Still Images of a
World in Motion

MAS.849 Special Topics in Multimedia
Production

STS.059 Introduction to Cultural Criticism

Documenting Culture
Alternative Cinema: Male Same-
Sex Desire in International Film
Kung-fu Cinema: Transitional
Perspectives
Topics in French Film
Dreams, Visions, and Night-
mares: German Cinema 1918-
1945
Visual Histories: German Cinema
1945 to the Present
Contemporary French Film and
Social Issues (taught in French)
Francophone Cinema (taught in
French)
World War II in Asia: Film,
Fantasy, Fact
Film Styles and Genres
Film Music
Philosophy in Film and Other
Media
Philosophy of Film

The graduate program comprises a two-year
course of study leading to a Master of
Science degree.

The program aims to prepare students for
careers in fields such as journalism, teaching
and research, government or public service,
museum work, information science,
corporate consulting, media industry
marketing and management, and educa-
tional technology.

Students normally take three subjects per
semester, for a total of 12 subjects. All
students take the introductory subjects
CMS.800 Theories of Media and CMS.801
Media in Transition during their first year, as
well as CMS.950 and CMS.951 (workshop
subjects that offer hands-on experience in
media). Elective subjects are drawn from
three categories: Theory and Criticism;
History, Society, Politics; and Case Studies.
The required thesis may take a variety of
forms, including traditional expository prose,
but students are encouraged to choose
projects that exploit other appropriate media.

Students may enter the program with degrees
from many undergraduate majors, including
the liberal arts, the social sciences, journalism,
computer science, and management.

Graduate subjects include:

Proseminars
CMS.800 Theories of Media
CMS.801 Media in Transition
CMS.802 Research Methods

Theory and Criticism
CMS.830 Studies in Film (meets with

21 L.706)
CMS.835 Photography and Truth (meets

with 21A.348)
CMS.840 Literature and Film (meets with

21 L.435)
CMS.845 Interactive Narrative (meets with

21 L.489J)
CMS.850 Philosophy of Film (meets with

24.213)
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Faculty and Staff Overview Undergraduate Study

Director

Henry Jenkins Ill, Ph.D.
Anne Fetter Friedlaender Professor of
Humanities
Professor of Literature and Comparative
Media Studies

Associate Director

William Uricchio, Ph.D.
Professor of Comparative Media Studies

Steering Committee*

Edward Barrett, Ph.D.
Senior Lecturer, Writing and Humanistic
Studies

Peter Samuel Donaldson, Ph.D.
Professor of Literature
Section Head, Literature

Martin Marks, Ph.D.
Senior Lecturer, Music

Shigeru Miyagawa, Ph.D.
Kochi Prefecture-John Manjiro Professorship
in Japanese Language and Culture
Professor of Linguistics and Japanese

James Paradis, Ph.D.
Professor of Scientific and Technical
Communication
Program Head, Writing and Humanistic
Studies

David Thorburn, Ph.D.
Professor of Literature
Director, MIT Communications Forum

Jing Wang, Ph.D.
S.C. Fang Professor of Chinese Language
and Culture

Administrative Staff

Alex Chisholm, B.S.
Communications and Development Officer

Chris Pomiecko, B.A.
Program Administrator

*The Comparative Media Studies program is jointly
administered by three Humanities sections: Literature,
Foreign Languages and Literatures, and Writing and
Humanistic Studies. Though the program has no
direct appointments, more than thirty faculty members
from across the School of Humanities and Social
Science regularly teach in the program.

Established in 1999-2000, the program in
Comparative Media Studies integrates the
study of contemporary media (film, televi-
sion, digital systems) with a broad historical
understanding of older forms of human
expression. The program embraces
theoretical and interpretive principles drawn
from the central humanistic disciplines of
literary study, history, anthropology, art
history, and film studies, but aims as well for
a comparative synthesis that is responsive to
the distinctive emerging media culture of the
twenty-first century. Students explore the
complexity of the media environment by
learning to think across media, to see
beyond the boundaries imposed by older
medium-specific approaches to the study of
audio-visual and literary forms.

The comparative and cross-disciplinary
nature of both the graduate and undergradu-
ate programs is embodied in a faculty drawn
from Art and Architecture, Anthropology,
Foreign Languages and Literatures, History,
Literature, Music and Theater Arts, Philoso-
phy, Writing and Humanistic Studies,
Science, Technology, and Society, Media
Arts and Sciences, and Political Science.

The undergraduate program-established in
1982 under its former name, Film and Media
Studies-serves as preparation for advanced
study in a range of scholarly and professional
disciplines and also for careers in media or
industry. There are some 40 subjects
arranged in three tiers and broadly subdi-
vided into three areas or fields: comparative
media, film, and digital studies. Students
who select concentrations, minors, joint
majors, or majors may specialize in one of
these areas or map a coherent combination
of subjects across these borders.

The HASS Concentration requirement
consists of four subjects that comprise a
coherent grouping. Students are strongly
encouraged, though not required, to take at
least one advanced subject to complete a
concentration. Each concentrator designs
his or her own plan of study in consultation
with a Field Advisor.

The Minor Program requires six subjects,
including at least one chosen from the
introductory tier and at least one from the
advanced tier.

The Major Departure requires ten subjects
for a full major and eight subjects for a joint
major. Majors and joint majors are encour-
aged to take a second subject from the
introductory tier and are required to take at
least two courses from the advanced tier.
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Graduate Study

Jndergraduate subjects include:

Tier I:
4.602
21 L.01 1
21L.012
21 L.015

Introductory Subjects
Modern Art and Mass Culture
The Film Experience
Forms of Western Narrative
Introduction to Media Studies

Tier II: Intermediate Subjects
(Prerequisite: one prior subject)

Comparative Media
4.341 Introduction to Photography
21A.336 Globalization: From Mercantilism

to Microchips
21A.348 Photography and Truth
21A.562J Storytelling: Women and

Performance
21 F.030 East Asian Culture: Zen to Pop
21 F.048 Avant-garde Literature and

Cinema by Francophone Women
21 F.053 Topics in Global Culture
21 F.066 Japan in Real Time
21 F.082 Contemporary US Hispanic

Literature and Film
_1 F.348 From French Fiction to Film

(taught in French)
21H.206 American Consumer Culture

1 H.915 Notable Events of the 20th
Century and Their Images

.1L.421 Comedy
21L.430 Popular Narrative
21L.432 Understanding Television
21L.434 Science Fiction
21L.435 Literature and Film

Film
21A.337 Documenting Culture
21F.016 Alternative Cinema: Male Same-

Sex Desire in International Film
21F.045 Kung-fu Cinema: Transitional

Perspectives
21F.051 Topics in French Film

1 F.055 Dreams, Visions, and Night-
mares: German Cinema 1918-
1945

k1F.056 Visual Histories: German Cinema
1945 to the Present

21F.341 Contemporary French Film and
Social Issues (taught in French)

21 F.343 Francophone Cinema (taught in
French)

1 H.546 World War 11 in Asia: Film,
Fantasy, Fact

21L.433 Film Styles and Genres
21M.284 Film Music
24.209 Philosophy in Film and Other

Media
24.213 Philosophy of Film

Digital Studies
4.351 Introduction to Video
21 F.034 Media Education and the

Marketplace
21 L.489J/ Interactive and Non-Linear
21W.765J Narrative: Theory and Practice
21W.785 Communicating in Cyberspace
6.805J/ Ethics and the Law on the
STS.085J Electronic Frontier
STS.064 Technology and Identity: Objects,
Development, the Life Cycle

Tier III: Advanced Subjects
(Prerequisites: two prior subjects)

21F.015 International Studies in Media
21 H.418 Erasmus to E-Mail: Technologies

of the Word, 1450-2000
21 L.706 Studies in Film
21 L.707 Problems in Cultural Interpreta-

tion
21 L.708 Technologies of Humanism
21L.715 Media in Cultural Context
21 L.996,7 Topics in Film and Media
21W.749 Documentary Photography and

Photojournalism: Still Images of a
World in Motion

MAS.849 Special Topics in Multimedia
Production

STS.059 Introduction to Cultural Criticism

The graduate program comprises a two-year
course of study leading to a Master of
Science degree.

The program aims to prepare students for
careers in fields such as journalism, teaching
and research, government or public service,
museum work, information science,
corporate consulting, media industry
marketing and management, and educa-
tional technology.

Students normally take three subjects per
semester, for a total of 12 subjects. All
students take the introductory subjects
CMS.800 Theories of Media and CMS.801
Media in Transition during their first year, as
well as CMS.950 and CMS.951 (workshop
subjects that offer hands-on experience in
media). Elective subjects are drawn from
three categories: Theory and Criticism;
History, Society, Politics; and Case Studies.
The required thesis may take a variety of
forms, including traditional expository prose,
but students are encouraged to choose
projects that exploit other appropriate media.

Students may enter the program with degrees
from many undergraduate majors, including
the liberal arts, the social sciences, journalism,
computer science, and management.

Graduate subjects include:

Proseminars
CMS.800 Theories of Media
CMS.801 Media in Transition
CMS.802 Research Methods

Theory and Criticism
CMS.830 Studies in Film (meets with

21 L.706)
CMS.835 Photography and Truth (meets

with 21A.348)
CMS.840 Literature and Film (meets with

21 L.435)
CMS.845 Interactive Narrative (meets with

21 L.489J)
CMS.850 Philosophy of Film (meets with

24.213)
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Undergraduate Study

Engineering and science students are
increasingly seeking to understand the social
and historical contexts in which they will
work and the social consequences of what
they will do in their professional careers. STS
subjects help them think realistically ari
creatively about the intellectual, moral,
political, and social issues raised by tha mia it
growth of science and technology in the
20th century,

STS contributes to undergraduate education
at MIT in several ways. It offers general
subjects to introduce science and engineer-
ing students to broad social and intellectual
perspectives on their fields. It also offers
more specialized subjects in the history of
science and technology and in social and
cultural studies of science and technology
Within each of these categories, students
can choose both introductory and more
advanced subjects.

Most STS undergraduate subjects may
count toward the Institute Requirement in
the Humanities, Arts, and Social Sciences.
The program offers a number of HASS
Distribution Requirement subjects as well as
a field of concentration.

The goal of the Minor Program is to give
students majoring in engineering or one of
the sciences a broader perspective on thr'
fields: how they have evolved and how th, 4
fit into the wider context of society, cultur,
politics, and values.

The Minor Program in Science, Tech-
nology, and Society consists of six
subjects as follows:

Tier I: One HASS-D) sbihlect in STS

Tier II: Four undergraduate subjects
forming a coherent group relevant to
the student's major Course of study

Tier Ill: One STS Reading Seminar (STS.091
or STS.092). Prerequisite is comple-
tion of one STS HASS-D subject or
permission of the STS undergradu-
ate advisor.

Bachelor of Science in Science, Technology, and Society/Double Degree

The program for freshmen entering in the summer of 2001 or later includes a Communication Requiremrr
subjects: 2 Humanities, Arts, and Social Sciences (HASS) subjects designated as Communication Intensi-
(Cl-H) and 2 Communication Intensive subjects in the major, to be specified in the 2002-2003 Bulletin.

General Institute Requirements (GIRs) Subjects

S-iince Requirement

Humanities, Arts, and Social Sciences Requirement [three subjects can be satisfied by subjects in the
Departmental Program]

Restricted Electives in Science and Technology (REST) Requirement

Laboratory Requirement

Total GIR Subjects Required for S.B. Degree

PLUS
Departmental Program

Suhect mii ho arc followed by credit units, and by prerequisites if any
Required Subjects

Ono St S HASS-D subject of at least 12 units

STS.091 Reading Seminar in Humanities, Science, and Technology 1, 9', HASS
STS.092 Reading Seminar in Humanities, Science, and Technology 11. 9, HASS
STS.ThT Humanities Pre-Thesis Tutorial, 6
STS.ThU Undergraduate Thesis in Humanities, 12; STS.ThT

Restricted Electives
Ai (iwitent group of five elective subjects.

Four related subjects in humanities

Departmental Program units that also satisfy the GIRs

2

Units

81-11c;

(30)

Unrestricted Electives 54-81

Total Units Beyond the GIRs Required for S.B. Degree 180
No subject can be counted both as part of the 1 7-subject GIRs and as part of the 180 units required beyond
the GIRs. Everv subject in the student's departmental program will count toward one or the other, hut not
both.

Notes on Course STS
rthe full major in Science, Technology, and Society (STS) may be pursued only as a second degree progr

conjunction with another degree program in a field of engineering or science.

*Prerequisites are listed in the subject description.

For an explanation of credit units, or hours, please refer to the Guide to Subject Listings in Chapter VillI of th
catalogue.
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Graduate Study

DOUBLE DEGREE PROGRAM

For those students who wish to integrate
their professional study of engineering or
science with a rigorous treatment of its
relation to social and historical forces, STS
offers a double degree program in coopera-
tion with the Schools of Engineering and
Science. The object of this degree program
is to give such students the full technical and
scientific education provided by a science or
engineering major, balanced with intensive
studies of the historical and social contexts
of science and technology.

Students in the double degree program must
complete all the requirements of their majors
as well as the STS requirements described
below, and write a thesis in each field. Upon
completion of all requirements students
receive a Bachelor of Science in Science,
Technology, and Society and a Bachelor of
Sc ence in a specific field of engineering or

* nce.

STS requirements include 14 subjects
as tollows: one STS HASS-D subject; five
other STS subjects; two reading seminars
(STS.091 and STS.092); pre-thesis tutorial;
the thesis; and four related humanities
subjects forming a coherent group. Further
det-ails on the requirements of this double
degree may be obtained from the Depart-
ment of Humanities and the STS under-
graduate advisor.

Students must submit to the Registrar a
petition that indicates the desire to work for
this double degree. The petition must be
approved by faculty advisors in the two
appropriate departments before students
complete the entire program. Students who
take a normal load of subjects may require
five years to complete this program, but the
maority of double degree candidates finish

work in four years.

JOINT DEGREE PROGRAM (STS)

Students who wish to integrate studies in
STS and Science or Engineering in the
context of a single degree program should
consider this program. It includes a group of
specially designated subjects offered by STS
that provide a focus for interdisciplinary
work. Central to this core is a year-long
reading seminar (STS.091 and STS.092),
which examines interactions of science,
technology, and culture through reading and
discussion of major works.

Students who take this degree must
complete ten subjects: one STS HASS-D
subject; five other STS subjects; two STS
Reading Seminars (STS.091 and STS.092);
pre-thesis tutorial; and thesis.

Consult the degree chart for details on the
requirements for this joint degree. Further
details may be obtained from the Depart-
ment of Humanities and the STS under-
graduate advisor.

In collaboration, STS, the History faculty, and
the Anthropology Program offer a Program in
the History and Social Study of Science and
Technology leading to the Ph.D.

The objective of the program is to develop
advanced competence in the study of
science and technology from a historical and
social scientific perspective. Students are
expected to develop a professional mastery
of a field of history or one of the social
sciences. They must also master the
underlying concepts in science and engi-
neering that relate to their special field of
interest.

Doctoral students take at least 10 subjects
in the doctoral program during their first two
years. All graduate students take the
introductory seminars, STS.21 OJ and
STS.250J, in their first year. They take
STS.230, designed as an integrative seminar
considering thematic issues from a variety of
perspectives, in their second year. Students
also choose several foundation subjects
such as history of science or ethnographic
methods. Finally, students choose several
departmental seminars designed to offer
more in-depth study of particular topics.

Upon the satisfactory completion of general
examinations in the third year, students
proceed to the writing of a dissertation,
usually with the assistance of a
multidisciplinary advisory committee.

Students from any academic discipline are
invited to apply to the doctoral program.

For additional information about the graduate
program, contact the Director of Graduate
Studies, History and Social Study of Science
and Technology, STS, Room E51-163, MIT,
Cambridge, MA 02139-4307, telephone
(617) 253-2847, email stsprogram@mit.edu.

INQUIRIES

Additional information on the Program in
Science, Technology, and Society may be
obtained from the Director, STS Program,
Room E51-185, MIT, Cambridge, MA
02139-4307, (617) 253-4062.

For detailed descriptions of subjects in
Science, Technology, and Society, see
STS.001 to STS.950 in Chapter VIII.
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MISSION

The mission of the Sloan School of
Management is to be the leading academic
source of innovation in management theory
and practice. Sloan aspires to develop
effective, innovative, and principled leaders
who advance the global economy, and to
conduct rigorous and innovative research
that improves management theory and
practice. Its guiding principles are to:

* Enroll men and women with exceptional
intellectual and leadership ability in its
educational programs;

* Provide balanced, rigorous, and effective
education for a world increasingly driven by
new technology, globalization, and
entrepreneurial opportunity;

* Foster a diverse and supportive learning
community of students, faculty, staff,
alumni, and business partners;

* Attract, develop, and retain outstanding
faculty and staff who produce excellence in
research and education;

* Build linkages across MIT that enhance
and exploit the Institute's distinctive
intellectual excellence; and

* Develop a working environment based on
mutual respect, high ethical standards, and
productive collaboration.

HISTORY

The MU Sloarn School grew out of a
curriculum in engineering administration-
Course XV-that was first offered to MIT
undergraduates in 1914. A program leading
to a master's degree in management was
established in 1925. The world's first
university- based executive education
program-the Sloan Fellows Program-had
its beginnings at MIT in 1931 under the
principal sponsorship of Alfred P. Sloan, Jr.,
the 1895 MIT graduate in electrical
engineering who rose to the top of the
General Motors Corporation. Sloan endowed
the pioneering program in 1938. In 1952, a
further grant from the Sloan Foundation
made possible the creation of the MIT
School of Industrial Management-charged
with the education of "the ideal manager."
The school was renamed in honor of Sloan
in 1964.

The students, faculty, and administra-
tion at Sloan are incredibly supportive
of what I call "intrapreneurship." If
you have an idea, and you can con-
vince other people to join you, any-
thing is possible! This represents the
best environment in which to stretch
yourself as a leader.
Matthew Dearth, M.B.A. '96

leading innovators in management research
and curriculum development. Master's
students graduating in 1995 were the first to
benefit from a completely revamped
curriculum that provides students with
unprecedented flexibility in crafting an
educational experience that meets their
needs. In addition, students with specific
career goals can follow one of seven
carefully designed tracks: Financial
Engineering; Financial Management;
Strategic Management and Consulting;
Information Technology and Business
Transformation; New Product and Venture
Development; Operations (Leaders for
Manufacturing Program); or eBusiness.

NEW DIRECTIONS

The MIT Sloan School of Management
prepares managers for success in a rapidly
evolving and highly competitive global
business climate where continuous
innovation is crucial to productivity and
growth in all aspects of every industry.
Sloan's array of top-ranked undergraduate,
graduate, and executive programs are well
known for drawing on the creative and
collaborative approaches common to
engineering, behavioral science, economics,
and management science to give managers
a competitive edge. In our diverse research
programs, we work with industry to develop
the basic knowledge, insights, tools, and
techniques that are shaping the future of the
practice of management.

Among Sloan's key strengths are its
exceptionally close ties with other world-
class departments at MIT, especially in fields
crucial to business, including economics,
engineering, and science. One manifestation
of this interdisciplinary approach is Leaders
for Manufacturing, an educational and
research collaboration with the School of
Engineering and 13 corporations that is
transforming the practice of manufacturing
and manufacturing education.

With a focus on the future of management,
Sloan has been aggressive in developing
leading edge research programs that have
an impact on the emerging practice of
business. The School has been a leader in
developing the concepts of financial
engineering that underlie today's financial

I would particularly encourage wot
to come to Sloan. This is a very we
coming place for women, for gettin
the confidence that we are equal
to and as capable as our colleaguet
Amy P. Anderson S.M. '95

pioneering research in the managemeri
technology and offers the nation's lead
master's program for executives in this
important area.

Reflecting a world characterized by
increasing economic globalization, Sloan
itself an international community. Nearly 4
percent of the MBA class and 50 percent
executive education participants come frn
outside the US, and diverse research/
educational collaborations have been
developed with Europe and Asia. In addit
the School has a strong network of alumr
more than 82 countries who can link to
Sloan via an interactive online service.

As one of the world's preeminent
management schools, Sloan strives to
prepare its students to be innovative leadu-
in a rapidly changing world. In an
increasingly competitive environment, Sion'
must continually listen to the marketplace.
explore new directions, and use this
knowledge to develop new products,
services, and processes quickly and
efficiently. To maintain its leadership, Sloa
continues to drive change and innovation
a number of areas:

Entrepreneurship. The MIT-wide
Entrepreneurship Center, housed at Sloan
aims to inspire, train, and coach new
generations of entrepreneurs to create
successful high-tech ventures. The center
educational programs, especially New
Enterprises and Entrepreneurship Lab
courses, are designed to give students the
experience, skills, and network they need to
turn their ideas into opportunities for new
ventures and then to make those ventures
successful. The center continues to work
with leading practitioners and build its
entrepreneurship faculty, who also conduc
research on the dynamic process of high-
tech venture development.

New Teaching Technologies. Sloan is
committed to becoming a global "virtual"
business school. New technologies such a
distance learning support this effort. Web-
based courses will enable the school to ofte
continuous learning to alumni/ae in countri
around the world. In addition, a state-of-thc
art trading room-the first of its kind on a
university campus-provides students with
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Th-e are two evidences of power in
the undergraduate program at Sloan.
First, you develop a pure analytical
capability: logic, thoroughness, a
rig rous approach to solving problems.
Seeond, the program gives you a sense
of community. Most of my best friends
around the world are from Sloan.
Oliver Chow S.B. '93

Sloan is much more than just classes...
One of the things that makes Sloan
special is the incredible amount of
diversity of the student body. This past
year I have met and worked with people
from all over the world. The diversity of
students translates to a diversity of ideas
which really adds to the environment.
David Nixon, M.B.A. '97

Department Degree Field

Management
C..se 15 SB.

M.B.A.
S.M.
SM.M.

Ph. .

O -rations Research Center-
S.M.
Ph.D.

S, Jems Design and Management**
S.M.

Management Scmn'i

Management
Management of Technology
EngineeirntgManageent-Leaders for Manufacturing
(dual degree with Aeronautics and Astronautics,
Chemical Engineering, Civil and Environmental
Engineering, Electrical Engineering and Computer
Science. Materials Science and Engineering,
Mechanical Engineering, Ocean Engineering, or
Engineering Systems Division)
Management

Operations Research
Operations Research

Engineering and Management

iperations Research Center is an interdepartmental center affiliated with a variety of departments from
ian School of Management, the School of Engineering, the School of Science, and the School of

iocture. See Chapter VI for more information.

System Design and Management Program is offered jointly by the School of Engineering and the
School of Management. See Chapter VI for more information.

Many departments make it possible for a graduate student to pursue a simultaneous master's degree.

rands-on experience in high finance and
extonds Sloan's tradition of pioneering

-arch in financial engineering.

lntrnational Partnerships. A top priority
"Ioan is to widen the international reach
s educational and research initiatives.
in has three international MBA (IMBA)
prams in collaboration with China's
K an, Tsinghua and Lingnan universities.

Slcan also hosts Chinese university faculty to
them absorb and apply Sloan's
'ach to management education.

Electronic Business and New
Economy Research. The Sloan School is

: e again leading the way in developing the
':rS and expertise to shape one of the
est fields and issues in business today-
ling business and the valuation of

ness in the new economy.

INTERDEPARTMENTAL PROGRAMS

Sloans's interdepartmental research centers
and programs are described in detail in
Chapter VI.

Center for Computational Research in
Economics and Management Science
Center for Coordination Science
Center for eBusiness@MIT
Center for Information Systems Research
Institute for Work and Employment Research
Laboratory for Financial Engineering
Leaders for Manufacturing Program
MIT Entrepreneurship Center
Productivity from Information Technology
Program
Program on the Pharmaceutical Industry
System Design and Management Program
System Dynamics Group

PUBLICATIONS

The School produces publications that enjoy
robust readerships within the MIT
community, across the country, and around
the world. MIT Sloan Management Review is
a quarterly subscription-based journal for
professional managers. More information
about the magazine is presented on the web
site: http://mitsloan.mit.edu/smr/.

MIT Sloan ROI, Return on Investment is a
news publication published three times
annually for alumni, faculty, students, staff,
corporate partners, and friends. RO can also
be accessed at http://mitsloan.mit.edu/roi/.

In addition, Sloan maintains a web site that
provides access to a rich and detailed range
of news and information about the School,
its activities, and its resources. The web
site's address is http://mitsloan.mit.edu/.

OFFICE OF THE DEAN

Richard L. Schnalensee, Ph.D.
John C. Head Ill Dean
Professor of Management and Economics

Gabriel R. Bitran, Ph.D.
Deputy Dean
Nippon Telephone and Telegraph Professor
of Management

Donald R. Lessard, Ph.D.
Deputy Dean
Epoch Foundation Professor of International
Management

Alan F. White, S.M.
Senior Associate Dean

Donna M. Behmer, M.Ed.
Senior Associate Dean, Finance and
Administration
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Faculty and Staff

Faculty and Teaching Staff

Professors
Thomas John Allen, Jr., Ph.D.
Howard W. Johnson Professor of
Management
MacVicar Faculty Fellow

Deborah Gladstein Ancona, Ph.D.
Seley Distinguished Professor of
Management

Paul Asquith, Ph.D.
Nanyang Technological University Professor
of Management

Lotte Lazarsfeld Bailyn, Ph.D.
T. Wilson (Class of 1953) Professor of
Management

Arnold Irwin Barnett, Ph.D.
George Eastman Professor of Management
Science
Professor of Operations Research and
Management

Ernst R. Berndt, Ph.D.
Louis E. Seley Professor of Applied
Economics

Dimitris Bertsimas, Ph.D.
Boeing Leaders for Manufacturing Professor
of Management

Gabriel Richard Bitran, Ph.D.
Nippon Telegraph and Telephone Professor
of Management

Erik Brynjolfsson, Ph.D.
Professor of Management

John Stephen Carroll, Ph.D.
Professor of Behavioral and Policy Sciences

John Carrington Cox, Ph.D.
Nomura Professor of Finance

Michael A. Cusumano, Ph.D.
Sloan Management Review Professor of
Management
(On leave)

Rudiger Dornbusch, Ph.D.
Ford International Professor of Economics
and Management

Steven D. Eppinger, Sc.D.
General Motors Professor of Management
Science
Director, Center for Innovation and Product
Development

Roberto M. Fernandez, Ph.D.
Professor of Organization Studies

Charles Harry Fine, Ph.D.
Chrysler Leaders for Manufacturing
Professor of Management

Robert Michael Freund, Ph.D.
Theresa Seley Professor in Management
Science
Professor of Management Science

Robert S. Gibbons, Ph.D.
Sloan Distinguished Professor of
Management
Professor of Management

Stephen C. Graves, Ph.D.
Abraham J. Siegel Professor of Management
Co-director, Leaders for Manufacturing
Program

John Richard Hauser, Sc.D.
Kirin Professor of Marketing

Arnoldo Cubillos Hax, Ph.D.
Alfred P. Sloan Professor of Management

Rebecca M. Henderson, Ph.D.
Eastman Kodak Leaders for Manufacturing
Professor of Management

Bengt R. Holmstrom, Ph.D.
Professor of Economics and Management

Paul Lewis Joskow, Ph.D.
Mitsui Professor of Economics and
Management

Gordon Mayer Kaufman, D.B.A.
Morris A. Adelman Professor of Operations
Research and Management

Thomas Anton Kochan, Ph.D.
George Maverick Bunker Professor of
Management

S. P. Kothari, Ph.D.
Gordon Y Billard Professor of Accounting

Donald Roy Lessard, Ph.D.
Epoch Foundation Professor of International
Management

John Dutton Conant Little, Ph.D.
Institute Professor
Chair, Undergraduate Program

Andrew W. Lo, Ph.D.
Harris and Harris Group Professor
(On leave)

Stuart Elliot Madnick, Ph.D.
John Norris Maguire Professor of Informat
Technology
Co-director, PROFIT Program

Thomas Lee Magnanti, Ph.D.
Professor of Management Science and
Electrical Engineering
Institute Professor
Dean of the School of Engineering

Thomas Wendell Malone, Ph.D.
Patrick J. McGovern Professor of Informat
Systems
Director, Center for Coordination Science
(On leve)

Stewart Clay Myers, Ph.D.
Gordon Y Billard Professor of Finance
Director, International Financial Services
Research Center

Wanda Janina Orlikowski, Ph.D.
Eaton-Peabody Professor of Communicati
Sciences

James Berger Orlin, Ph.D.
Edward Pennell Brooks Professor of
Management Science and Operations
Research

Paul Osterman, Ph.D.
Area Head, Behavioral and Policy Science,
Professor of Human Resources and
Management

Robert Stephen Pindyck, Ph.D.
Mitsubishi Bank Professor of Economics a
Finance

Drazen Prelec, Ph.D.
Professor of Management Science

Edward Baer Roberts, Ph.D.
David Sarnoff Professor of Management of
Technology
Chair, Management of Technology Prograr
Chair, MIT Entrepreneurship Center

Stephen A. Ross, Ph.D.
Franco Modigliani Professor of Finance

David S. Scharfstein, Ph.D.
Dai-Ichi Kangyo Bank Professor of
Management

Richard Lee Schmalensee, Ph.D.
Professor of Management and Economics
John C Head Ill Dean of the Sloan School
Management
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M chael Stewart Scott Morton, D.B.A.
jay W. Forrester Professor of Management

shon David Sterman, Ph.D.
Standish Professor of Management Science
D cctor, System Dynamics Group
Chair, Master's Program

Thomas Martin Stoker, Ph.D.
,ordon Y Billard Professor of Applied
Economics

L ster C. Thurow, Ph.D.
jerome and Dorothy Lemelson Professor of
Management and Economics

C n Lee Urban, Ph.D.
C d Austin Professor of Marketing

ies M. Utterback, Ph.D.
.d J. McGrath Innovation Professor of

M .nagement

John Eastin Van Maanen, Ph.D.
Erwin H. Schell Professor of Organizational
Studies

E Arthur von Hippel, Ph.D.
PKofessor of Management

Jng Wang, Ph.D.
\aoyang Technological University

velopment Professor of Finance

'orence M. Wein, Ph.D.
tal Equipment Corp. Leaders of
ufacturing Professor of Management
fessor of Management

'rn leave)

Elmer Welsch, Ph.D.
fessor of Statistics and Management
ence
ctor, Center for Computational Research
conomics and Management Science

er Wernerfelt, D.B.A.
Lssor of Management Science
r, Doctoral Program

Eleanor Westney, Ph.D.
c ety of Sloan Fellows Professor of
-national Management
ressor of International Management

-zAnne Yates, Ph.D.
oan Distinguished Professor of
Iagement Communication

Associate Professors
Dan Ariely, Ph.D.
Associate Professor of Marketing
(On leave)

Simon Johnson, Ph.D.
Koerner Career Development Associate
Professor in Entrepreneurship

Richard M. Locke, Ph.D.
Associate Professor of Management and
Political Science

Andreas S. Schulz, Ph.D.
Associate Professor of Management Science

Duncan Simester, Ph.D.
Associate Professor of Management

Jesper B. Sorenson, Ph.D.
Associate Professor of Management
Strategy

Nader T. Tavassoli, Ph.D.
Associate Professor of Marketing

Dimitris Vayanos, Ph.D.
Associate Professor of Finance

Assistant Professors
Pablo J. Boczkowski, Ph.D.
Assistant Professor of Organizational Studies

Paul R. Carlile, Ph.D.
Assistant Professor of Management
(On leave)

Jared R. Curhan, Ph.D.
Assistant Professor of Organizational Studies

Ely Dahan, Ph.D.
Assistant Professor of Marketing

Peter J. Davis, Ph.D.
Assistant Professor of Applied Economics
(On leave)

John M. P. deFigueiredo, Ph.D.
Assistant Professor of Management

Chrysanthos Dellarocas, Ph.D.
Douglas Drane Career Development
Assistant Professor of Management

Kristen J. Forbes, Ph.D.
Assistant Professor of Applied Economics
(On leave)

Richard M. Frankel, Ph.D.
Assistant Professor of Accounting

Jeremie Gallien, Ph.D.
Assistant Professor of Operations Research

Starling David Hunter, Ph.D.
Assistant Professor of Management of
Technology, Innovation, and
Entrepreneurship

Peter Richard Joos, Ph.D.
Assistant Professor of Accounting

Jin Gyo Kim, Ph.D.
Assistant Professor of Marketing

Leonid Kogan, Ph.D.
Assistant Professor of Finance

Jonathan W. Lewellen, Ph.D.
Assistant Professor of Finance

David McAdams, Ph.D.
Assistant Professor of Applied Economics

Fiona Elizabeth Murray, Ph.D.
Assistant Professor of Management of
Technology, Innovation, and
Entrepreneurship

Jun Pan, Ph.D.
Assistant Professor of Finance

Anna Pavlova, Ph.D.
Assistant Professor of Finance

Georgia Perakis, Ph.D.
Assistant Professor of Management Science

George A. Plesko, Ph.D.
Class of 1922 Curriculum Development
Assistant Professor of Management
(On leave)

Nelson Repenning, Ph.D.
Robert N. Noyce Engineering Career
Development Assistant Professor of
Management

Roberto Rigobon, Ph.D.
Assistant Professor of Management

Thomas A. Roemer, Ph.D.
Assistant Professor of Operations
Management

Jowell S. Sabino, Ph.D.
Assistant Professor of Management

Anjali Sastry, Ph.D.
Assistant Professor of Operations
Management
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Antoinette Schoar, Ph.D.
Assistant Professor of Finance

Eric Van Den Steen, Ph.D.
Assistant Professsor of Applied Economics

Yashan Wang, Ph.D.
Robert N. Noyce Career Development
Assistant Professor

Joseph P. Weber, Ph.D.
Assistant Professor of Accounting

Michele Williams, Ph.D.
Assistant Professor of Organizational Studies

Peter D. Wysocki, Ph.D.
Assistant Professor of Accounting

Visiting Professors
Christian Dussart Ph.D.
Visiting Professor of Marketing

David A. Guenther, Ph.D.
Visiting Professor of Accounting

Kwanghui Kim, Ph.D.
Visiting Assistant Professor

Juan Pablo Montero, Ph.D.
Visiting Assistant Professor of Economuics

Gordon M. Phillips, Ph.D.
Visiting Associate Professor of Finance

Kevin Rock, Ph.D.
Visiting Associate Professor of Finance

Olav Sorenson, Ph.D.
Visiting Assistant Professor of Strategy

Mark Taranto, Ph.D.
Visiting Assistant Professor of Finance

Tan Wang, Ph.D.
Visiting Assistant Professor of Finance

Ezra W. Zuckerman, Ph.D.
Visiting Assistant Professor of Strategy

Adjunct Professor
Mary P. Rowe, Ph.D.
Adjunct Protessor of Management

Senior Lecturers
Lon Breslow, Ph.D.
Barbara Bund, Ph.D.
Donald W. Davis, M.B.A.
A. Denny Ellerman, Ph.D.

Executive Director, MIT Center for Energy
and Environmental Policy Research

Jay W. Forrester, D.Eng.
James H. Hines, Ph.D.
Jeffrey Alan Meldman, Ph.D., J.D.

Associate Dean for Academic Affairs
Director, Undergraduate Programs

Franco Modigliani, D.Jur., D.Soc.Sci., LL.D.
Kenneth P. Morse, M.B.A.

Managing Director, MIT Entrepreneurship
Center

Russell W. Olive, D.B.A.
John Fralick Rockart, Ph.D.

Director, Center for Information Systems
Research

Donald Barry Rosenfield, Ph.D.
Director, Leaders for Manufacturing
Fellows Program

Edgar Henry Schein, Ph.D.
Peter M. Senge, Ph.D.
Abraham J. Siegel, Ph.D.
Henry Birdseye Weil, S.M.

Research Staff

Senior Research Scientists
Stun N. Finkelstein, M.D.
Amar Gupta, Ph.D.
Peter Weill, Ph.D.

Principal Research Associates
Mirk Klein, Ph.D.
Alexander M. Samarov, Ph.D.
Peter M. Senge, Ph.D.

Principal Research Scientist
Michael D. Siegel, Ph .D

Research Associate
Ralph Katz, Ph.D.

Sponsored Research Administrative
Staff
Aniemarie Amparo, B.A.
Susan Cass, B.A.
David Fitzgerald, B.A.
Christine Foglia, A.A.
Kristen Joyce, B.A.
Nan Lux, B.A.
Michael McNally, B.A.
Peter Metz, S.
Mary Schaefer, S.M.
James Tedesco, B.S.
Patricia White, B.S., B.A.

Administrative Staff

Margaret C. Andrews, M.B.A.
Director, Masters Program

Jeffrey Allen Barks, Ph.D.
Director, M.B.A. Marketing

Harriet Louise Barnett, M.Ed.
Master's Program Advisor

Ellen Lynn Baum, M.S.
Director, Financial Services

Joseph Beauregard, B.S.
Financial Administrator

Donna Maria Behmer, M.Ed.
Senior Associate Dean for Finance and
Administration

Julie Bergfeld, M.A.
Web Services Manager

Karen A. Boyajian, B.A.
Associate Director, Educational Services

Sharon A. Bradshaw, B.A.
Financial Analyst

Sharon Ann Cayley, B.A.
Coordinator, Ph.D. Program

Nathaniel G. Charles
Network Manager

Eleanor Chin, B.A.
Program Manager for International Progro

Michelle M. Choate, B.A.
Associate Director of Communications

Lori A. Correale, B.S.
Director, Alumni Giving

Marilyn A. Cronin, B.A.
Assistant Director, Career Development

Eliza Dame, B.S.
Director, Alumni Relations

Paul J. Denning, M.S.
Associate Communication Director

Margaret Devine-Sullivan, M.A.
Assistant Director Undergraduate Progran

Alice E. Downing
Special Assistant to the Deans

Marie T. Eiter, Ph.D.
Executive Director, Executive Education

Catherine Ellis, M.A.
Senior Associate Editor

Albert A. Essa, M.A., M.Phil.
Executive Director of Information Systems

Ray Edwin Faith, Ph.D.
Manager, Sloan Computer Facility

Sarah C. Foote, M.A.
Assistant Director, Student Publications
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Daa R. Gabour
stant Director, Educational Services

Ca'erine A. Gamon, M.A.
Assastant Director, Student Affairs

RFa Garcia, B.S.
Drector of Program Marketing, Recruitment
a'na Enrollment

Dac V. Garcia-Martinez, M.S.
D'actor, Special Executive Programs

%, m na Gifford-Reckley
Camputer Project Coordinator

Cnailene J. Gruhn
S. stems Analyst 11

V> a Herson, M.A.
A ate Director, MBA Student Affairs

L la Margaret Hill, M.B.A.
D .tor, Capital Projects

A- I. Horn, B.A.
S stems Analyst II

ward M. Jacobson, Ph.D.
A ciate Director, Resource Development

D re M. Kane, M.S.
S. ram Analyst 11

Saahanie Karkut, B.A.
C dinator, Undergraduate Program

aJaret S. Keller, B.A.
E tor, Principal Gifts

S n Kline, M.A.
A.. iate Director, CDO

Marie LeBlanc
- i al Analyst

LePage, M.B.A.
Administrator

J d Light, M.A.
S .r Editor, SMR

ela Liu, B.S.
dministrator

Charlotte Locke
nistrative Assistant

an C. Lowance, M.B.A.
cram Director, Sloan Fellows Program

F. Maglio, S.M.
computer Network Administrator

Beth Magura, B.S.
Director, Production/Web Operations

Jennifer Mapes
Assistant Director, Management of
Technology Program

Michael R. Mappes, B.A.
Systems Analyst 11

Mary E. Marshall, B.A.
Area Administrator

Patricia Martin, B.S.
Recruiting Coordinator, CDO

Nathaniel H. Mayes, Jr., M.S.
Director of International Program and
Resource Development

Phillip K. McMullen, M.B.A.
Associate Director, Career Development

John McNally, M.B.A.
Director, MBA Student Affairs

Junior Moore
Systems Analyst I1

Angel Navedo,B.A.
Assistant Director, MBA Admissions

Lillian R. Paratore
Associate Director, Sloan Annual Fund

Laurie 0. Pass, B.A.
Circulation Manager, Sloan Management
Review

Susan Petrie, M.A.
Publisher and Business Director, Sloan
Management Review

Barry Reckley, B.S.
Assistant Director, Minority Recruitment &
Retention

Mark Reidesel, Ph.D.
Systems Administrator

Scott Rolph, B.A.
Associate Director Communications Web
Management

Robert St. Cyr, M.A.
Director, Corporate Relations

Stephen Sacca, M.S.
Director, Sloan Fellows Program

Tammy M. Santora, B.S.
Financial Analyst

Leanne Schnitzer
Coordinator, Alumni Relations

Margaret A. Scoppa
Coordinator, Educational Services

Mary Schaefer, S.M.
Executive Director, Merrill Lynch

Robert M. Shaw, B.S.
Systems Analyst

Pamela Spencer, M.A.
Assistant Director, MBA Program

Jessica Stanton
Associate Director, Reunion Giving

Maria Sterk, M.A.
Assistant Director, Special Executive
Programs

Julia Strong, M.A.
Associate Dierctor, MBA Admissions

Ron Thomann, C.E.S.
Director of Resource Development and
Client Partnerships

Justin Travis
Sytems Analyst 11

Marjorie Tyler
Manager, Administrative Services

Joseph Webber, M.A.
Financial Analyst 11

David A. Weber, M.S.
Director, Management of Technology
Program

Rochelle Weichman, M.B.A.
Director, Special Projects

Alan Frederick White, S.M.
Chief Operating Officer

Terese White
Systems Analyst 11

Laura Wilcox, B.A.
Assistant Director, Student Affairs

Jacqueline Wilbur, M.B.A.
Director, Placement and Career
Development

Toby Woll, B.A.
Director, Learning Technology
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I

Undergraduate Study

Professors Emeriti

Sidney Stuart Alexander, Ph.D.
Professor of Economics and Management,
Emeritus

William Filbert Bottiglia, Ph.D.
Professor of Management and Humanities,
Emeritus

Jay W. Forrester, D.Eng.
Germeshausen Professor of Management,
Emeritus
Senior Lecturer

Henry Donnan Jacoby, Ph.D.
Professor of Management, Emeritus

Howard Wesley Johnson, LL.D.
Special Faculty Professor of Management,
Emeritus

Robert Bruce McKersie, Ph.D.
Professor of Management, Emeritus

Franco Modigliani, D.Jur., D.Soc.Sci., LL.D.
Institute Professor, Emeritus
Professor of Economics and Finance,
Emeritus
Senior Lecturer

J. D. Nyhart, LL.B.
Professor of Management and Ocean
Engineering, Emeritus

William F. Pounds, Ph.D.
Professor of Management, Emeritus

Richard Dunlop Robinson, Ph.D.
Professor of Management, Emeritus

Edgar H. Schein, Ph.D.
Professor of Management, Emeritus
Senior Lecturer

Eli Shapiro, Ph.D.
Alfred P. Sloan Professor of Management,
Emeritus

Jeremy Frank Shapiro, Ph.D.
Professor of Operations Research and
Management, Emeritus

Abraham J. Siegel, Ph.D.
Howard W. Johnson Professor of
Management, Emeritus
Dean, Emeritus
Senior Lecturer

BACHELOR OF SCIENCE IN
MANAGEMENT SCIENCE/COURSE XV

The Sloan School of Management offers an
undergraduate degree program based in the
field of management science. It is a cutting-
edge program designed to prepare students
for top jobs in today's technologically
oriented business world. By combining
General Institute Requirements with subjects
at the Sloan School of Management,
students learn a unique combination of
technical and management skills that allow
them to excel in such high-demand areas as
web-based commerce, financial engineering,
market analysis, and airline yield management.

In recent years, the field of management
science has grown rapidly in conjunction
with advances in computer technology, in
methods for collecting and structuring large
quantities of data, in mathematical program-
ming, and in the building of sophisticated
mathematical models. The Sloan School's
undergraduate program develops necessary
competence in the underlying disciplines of
mathematical programming and modeling,
statistics, and computer technology. The
program also provides a strong background
in the associated disciplines of managerial
psychology and economics, and demon-
strates applications from a variety of
functional areas of management. Beyond
this, each student selects a concentration of
four subjects in information technologies,
operations research, marketing science, or
finance.

Sloan undergraduates take most manage-
ment classes at the graduate level, alongside
M.B.A. and doctoral students. This arrange-
ment provides an excellent opportunity for
undergraduates to learn from students with
previous business experience. A degree in
management science gives students the
best of both worlds-technical excellence
and managerial focus.

INTERDEPARTMENTAL STUDENTS

MIT students from other departments are
welcome to take unrestricted elective
courses at Sloan, if they have taken the
listed prerequisites. All students must
participate in the Sloan bidding system.
Information about the process is available
the bidding web site at
http://sloanbid.mit.edu/. Bidding occurs at
the same time as online WebSIS pre-
registration in December and May for the
following terms. The Sloan course schedule
is available online, as are most class syllabi,
to assist students in bidding point allocation.
Staff in Sloan's Educational Services Office,
Room E52-101, (617) 253-1510, are always
available to assist interdepartmental students
and provide information about Sloan classes
and the bidding system.

INQUIRIES

For additional information on the
undergraduate curriculum and referral to
appropriate faculty counselors, students ma
consult the Undergraduate Program Office.
Room E40-161, MIT Sloan School of
Management, Cambridge, MA 02139-4307,
(617) 253-8614.
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Graduate Study

B.' fhelor of Science in Management Science/Course XV

rogram for freshmen entering in the suninier of 2001 or later includes a Cornmnication Requireniucl
its: 2 Humanities, Arts, and Social Sciences (HASS) subjects designated as Communication Intensive
and 2 Communication Intensive subjects in the major, to be specified in the 2002-2003 Bulletin.

General Institute Requirements (GIRs)

ce Requirement

Subjects

'anities, Arts, and Sociil Sinces Requirenet [two subjects can be satisfied by 111 01 and 14.0 i1
crtmental Program]

cted Electives in Science and tmennnigy (REST) Requirement [can be satisfied by i&0-1t and 11.
n Departmental Program]

'atory Requirement (can be satisfied by 15.301 in the Departmental Program]

Total GIR Subjects Required for S.B. Degree

PLUS
Departmental Program

:t narnes listed ''a ire followed by credit units, and by prerequisites if mn: ( rquites in italic
Required Subjects

6.041
14.01
14.02
15.053
15.075
15.279
15.301
15.301.
1806

n Pi
8

06
2

1

17

Units

108

Probabilistic Syi. Analy , REST: 18.02
Principles of MicronomiCS, 12, HASS
Principles of Macroeconomics, 12, HASS
Introduction to Optimization, 12, 18.06'
Applied Statistics, 12, 6.041*; 18.06
Management Communication for Undergraduates, 12
Managerial Psychology Laboratory, 12, LAB
Introduction to Financial and Managerial Accounting, 12: 14.01'
Linear Aliebra, 12, REST: 18.02*

Re;tricted Electives 57-75

if the following two subjects.-
1.00 Introduction to Computers and Engineering Problem Solving, 12, REST: 18.01
6.001 Structure and Interpretation of Computer Programs, 15, REST

-1 the following four subjects;'
15 351 Introduction to Managing the Innovation Process, 9: 15.301
1' 401 Finance Theory I, 9
15 760 Introduction to Operations Management, 6, 15.060'

and
15,762 Operations Management Models and Applications, 6, 15.760'
15 512 Marketing Management, 9, 14.01

itration Subjects:
necified subjects in one of the following concentrations: Information Technologies. Operations Research,

Science, Finance

Departmental Program units that also satisfy the GIRs (60)

Unrestricted Electives 57-75

T, Units Beyond the GIRs Required for S.B. Degree 180
"n in cnnti nilt is part of the 17-subject GIRs and as part of the 180 units required beyond the
'ub.c' i' t stiud-n s departmental program will count toward one or the other, but not both.

Nc tes on Course XV
and 15.762 are half-term subjects. Together they count as a single subject.

-- ate prerequisites are listed in the subject description.

explanation of credit units, or hours, please refer to the Guide to Subject Listings in Chapter VIII of this
)gue.

I he Sloan School of Management offers
Opportunity for graduate study leading to the
degrees of Master of Business Administra-
tlion, Master of Science in Management, and
Doctor of Philosophy.

ENTRANCE REQUIREMENTS FOR
GRADUATE STUDY

Applications are welcome from college
jraduates in all areas of concentration-the
humanities, social sciences, physical
sciences, and engineering-but matriculants
must have completed formal subjects in
calculus and in economics. The minimum
lovel of preparation is normally a one-year
'ubject in economic theory and a one-year
- Ubject in calculus. If these subjects have
tot been taken in a previous academic
piogram, they may be covered by formal
SUbjects prior to enrollment.0

All applicants, including those from foreign
countries, must take the Graduate Manage-
ment Admission Test (GMAT). Information is
available from the Graduate Management
Admission Council, Educational Testing
Service, Princeton, New Jersey 08541. The
January test is the latest one appropriate for
admission the following September. GRE
scores may be used in place of GMAT
scores only for the doctoral program and for
LFM applicants applying through the School
of Engineering

MASTER OF BUSINESS
ADMINISTRATION AND MASTER OF
SCIENCE IN MANAGEMENT

The Sloan School M.B.A. Program offers a
course of study in graduate business
rducation, leading to a master's degree in
lusiness Administration (M.B.A.) or Master

Of Science in Management (S.M.). Degree
andidates are admitted in September to a
irogram of study extending over two

academic years. M.B.A. degree candidates
must complete a required core plus 144
units of H- or G-level elective subjects. There
is a minimum residency requirement in the
program of three academic terms, although
residency for four academic terms is
expected.
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The M.B.A. curriculum is designed for
maximum flexibility, allowing students to
create an individual program best suited to
their needs and career interests. During the
first term, students take a sequence of
subjects that introduce three perspectives
on management. These subjects show
students the power of behavioral, math-
ematical, and economic understanding and
tools in the analysis and solution of business
problems. Students should view these
subjects as ways of structuring complex
problems and as aids to decision-making. In
addition, students take courses in account-
ing, strategy, and communications.

After the first term, students can complete
the program in one of two ways. Students
may join a specific management track
providing in-depth preparation for a chosen
management career. Alternatively, students
who prefer to create an individualized
program may choose a self-managed track.
In addition, students choose their own set of
electives, from over 100 subjects offered
each term.

Interdisciplinary management tracks prepare
students for well-defined career paths.
Management tracks differ from traditional
majors or areas of concentration by their
depth and breadth and by their explicit
relationship to career opportunities. Tracks
provide students with cutting-edge compe-
tency in a management specialty that is
related to a career path of interest to both
students and the management community.
Tracks are based on faculty coalitions, with
participation from both disciplinary and
functional areas. Current tracks include
Financial Engineering, Financial Manage-
ment, Strategic Management and Consult-
ing, New Product and Venture Development,
Operations Management, eBusiness, and
Information and Technology and Business
Transformation.

A management track includes approximately
8-10 additional subjects. Students choose
these subjects from many related offerings
covering a variety of functional areas. Those
students choosing an individualized program
will follow the more traditional alternative of
focusing on a smaller number of applied
studies in a specific area. The Sloan School
offers an unusually wide range of fields,
including Applied Economics, Finance,
Human Resource Management, Industrial
Relations, Information Technologies,
Marketing, Operations Management,
Operations Research and Statistics,
Organization Studies, Strategy and Interna-
tional Management, System Dynamics and
Technology Innovation. The M.B.A. Program
allows a high degree of flexibility, including
an optional thesis, which offers students, in
close conjunction with their faculty advisors,
the opportunity to explore in-depth a single
topic of particular interest. Students who
complete a 24-unit thesis may elect to
receive the M.B.A. or S.M. degree.

Practical exposure to management takes
place in the Sloan School through a variety
of activities. Students in the M.B.A. Program
are expected to spend the intervening
summer working in some activity that
contributes to their understanding of and
effectiveness in dealing with management
problems. During the academic year, some
master's candidates work as paid research
assistants for members of the faculty, or
become involved with them in the consulting
activities that they carry on for government,
firms, and other public and private organiza-
tions. In addition, many students choose
topics for their master's theses or track-
based project work that involve research in
the practice of management in particular
organizations, industries, or sectors.
Corporate leaders are often invited to work
with students, either through guest lecture-
ships in various classes, through track
activities, or through interaction with one of
the over 45 Sloan student organizations
such as the Finance Club, the Mediatech
Club, or the Sloan Leadership Forum.

MASTER OF SCIENCE IN
ENGINEERING AND MANAGEMENT

The System Design and Management (SDM
program is MIT's first degree program to be
offered with a distance learning option in
addition to a full-time in-residence option.
Please refer to the description of the SDM
program in Chapter VI and to the Engineer-
ing Systems Division in Chapter VII.

LEADERS FOR MANUFACTURING
PROGRAM: SIMULTANEOUS
MASTER'S DEGREES IN
MANAGEMENT AND ENGINEERING

The Leaders for Manufacturing Program
(LFM) combines graduate education in
engineering and management for those wh,
aspire to leadership positions in world-class
manufacturing companies and who have
generally three or more years of work
experience. This rigorous 24-month program
combines subjects in technology and
management, and includes a six-and-a-half
month internship. The internship provides
opportunity to complete a project onsite at
one of the many LFM partner companies.
The project leads to a dual-degree thesis.
The program is offered jointly through the
Sloan School of Management and the
Departments of Aeronautics and Astronau-
tics, Chemical Engineering, Civil and
Environmental Engineering, Electrical
Engineering and Computer Science,
Materials Science and Engineering, Mecha
cal Engineering, and Ocean Engineering in
the School of Engineering. General require-
ments and application procedures are
described in Chapter VI. Refer also to the
description of the Engineering Systems
Division in Chapter VII.
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DOCTOR OF PHILOSOPHY

The purpose of the Sloan Schools doctoral
program is to prepare students for careers
in teaching and research or, to a lesser
extent, for nonacademic positions requiring
advanced research and analytical capabili-
ties. The doctoral program provides the
opportunity to combine in-depth work in
theory with work in broadly defined
'applied" or "functional" fields.

A candidate entering with a bachelor's
degree should be able to complete the
program in four or five years. The first year
is devoted to work in the basic disciplines of
management and to preliminary work in the
student's major and minor fields. The
second year is primarily devoted to the
major and minor fields. Finally, two or three
years are required for the doctoral disserta-
tion.

Major and Minor Fields
Candidates Must master the literature,
theory, and application of a major field of
concentration as well as a minor field.
Successful completion of this requirement is
determined by General Examinations. The
major fields currently available in the
Sloan School are the following (although
ndividually constructed majors are
possible):

Accounting and Control
Financial Economics
Industrial Relations
Information Technologies
Irternational Management
Management of Technological Innovation
and Entrepreneurship
Marketing
Operations Management
Organization Studies
S-rategy
S' tem Dynamics

t. 'foral students enter the program with a
c ear idea in mind of a major field of
concentration. An appropriate minor field
s then selected-typically a theoretical
discipline that provides a foundation for
research in the major field. Major fields such
Cs accounting or marketing usually have
eConomics as a minor field, while organiza-studies has behavioral science.

The subject requirements tot the major aid
minor fields are not rigid. There are normal
groups of subjects for the standard fields,
but substitutions of other subjects and
independent study are possible. Regardless
of the major and minor fields chosen, a plan
of study designed to prepare the student for
General Examinations is worked out by the
student and his or her faculty advisor(s).

The General Examinations normally are
taken in the fall semester of the third year of
study, after completion of major and minor
field coursework and a research paper (see
below). The exact form of general exams
varies and may involve written examinations,
critiques of research papers, or review
papers on prescribed topics. In all cases, the
last stage is an oral examination.

The Sloan School is committed to
research, and the philosophy and structure
of the Ph.D. program reflect this professional
commitment. There are two separate
research requirements: the second-year
research paper and the thesis.

A substantial part of the student's work in
the latter half of the first year and in the
second year is devoted to an independent
research project. The topic, design, and
execution of the project are left to the
student, while advice and criticism are
provided by a research advisor and other
interested faculty. Upon completion of the
project, the student prepares a document
that is referred to as the "second-year
paper.

The doctoral dissertation consists of
significant scholarly research in some area of
management. Close working relationships
with faculty are established early so that the
thesis can be defined as a manageable
project as early as possible. Candidates
typically require two or three years of full-
time work to complete their theses.

There is no language requirement in the
Sloan School's doctoral program. although
in some cases the student and his or her
advisor decide that further study of a foreign
language is necessary if the student is to
work effectively in his or her major field. This
is usually true, for example, in the field of
Strategy and International Management.

TEACHING AND RESEARCH
ASSISTANTSHIPS

All doctoral students in the Sloan School are
eligible to apply for the approximately 100
part-time research and teaching assistant-
ships available each year.

INQUIRIES

For M.B.A. brochures and applications, call
(617) 253-0449; for M.B.A. information,
(617) 253-3730; and for doctoral informa-
tion, (617) 253-7188, or (617) 253-8957.
Additional information concerning graduate
programs, admissions, and financial aid may
be obtained from the M.B.A. Program Office,
Room E52-101, or the Doctoral Program
Office, Room E60-321, Sloan School of
Management, MIT, 30 Memorial Drive,
Cambridge, MA 02139. For Leaders for
Manufacturing brochures, call
(617) 253-1055.
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Master's Degree Programs for
Executive Education in
Management

MIT SLOAN FELLOWS PROGRAM

Each year, 55 men and women who have
demonstrated their potential to assume
positions with general and senior manage-
ment responsibility within their organizations
are selected for the MIT Sloan Fellows
Program. Sloan Fellows are sponsored by
leading private and public organizations, with
approximately one-half of the participants
selected from outside the United States.

The 12-month program, initiated by Alfred P.
Sloan, Jr. 70 years ago, is designed to
broaden and develop analytic, decision-
making, and leadership competencies. The
core curriculum, electives and thesis, taught
by Sloan faculty form the basis of academic
study. This is enhanced by more than 20
research centers associated with Sloan.
These create an opportunity for associations
with leading practitioners of management
science. A unique element of the program is
the Seminar in Leadership and field trips to
New York City, Washington D.C., and to
various international locations. These provide
a chance for top CEOs from around the US
and the world to speak to the Sloan Fellows,
sharing their personal experience, so that
Fellows can reflect on their own manage-
ment and leadership styles. The Sloan
Fellows Program provides the chance to
forge close ties with Sloan Fellow colleagues
and alumni from throughout the world,
forming a rich and varied network for the
individual and the sponsoring organization.

The program leads to a Master of Science in
Management or Master of Business
Administration.

For Sloan Fellows Program information and
applications, contact the Program Office,
MIT Sloan School, 50 Memorial Drive,
Room E52-126, Cambridge, MA
02142-1347, telephone (617) 253-7166,
fax (617) 252-1200, e-mail
sloanfellows@sloan.mit.edu, web site
http://mitsloan.mit.edu/sf/.

MANAGEMENT OF TECHNOLOGY
PROGRAM

The strategic management of technology
and innovation has become critical to
organizational success, and technology
leadership has been recognized as a
specialized skill, requiring a different
education than the general management
business program can offer. Whether
organizational needs focus upon technology
transfers, strategic alliances, or utilizing
technological advances, most organizations
need highly skilled technology managers to
guide the way. The MIT Management of
Technology (MOT) Program was initiated in
1981, in response to the worldwide demand
of industry and government for strategic
leaders for their organizations.

The individuals selected for the program
have had extensive managerial experience,
in addition to a scientific or engineering
education. They bring, on average, 10 years
of work experience to the classroom.
Participants come from both private and
government institutions. Many possess
advanced degrees in other fields, and over
half come from countries other than the
United States.

This twelve-month master's program was
the world's first advanced degree program
to focus directly on the management of
technology. While offered jointly by the Sloan
School of Management and the MIT School
of Engineering, studies are required in five
major areas, each linked to the technology-
based organization: Strategic Aspects of
Technology Management; Human and
Organizational Factors in Technology
Management; Managerial Decision Making;
Managing Product/Process Development;
and Applied Research (The Thesis).

The program begins in June. Information and
application materials are available only from
the Program Office, Room E52-126, MIT,
Cambridge, MA 02142-1347, telephone
(617) 253-3733, fax (617) 253-3154, e-mail
mitmot@sloan.mit.edu or visit the web site at
http://web.mit.edu/mot/.

FINANCIAL TECHNOLOGY OPTION
CERTIFICATE PROGRAM

MIT, in collaboration with Merrill Lynch, o"
a Financial Technology Option (FTO)
certificate program designed to fulfill the
need for leaders versed in technology and
grounded in financial theory. The FTO
program was established to provide
students with the ability to excel in frontier
positions in the financial industry that require
knowledge of both technology and finance.

Finance subjects are the major platform for
defining and building the financial technology
community. Related technology classes fa
into three concentration areas-computer
systems, optimization, and artificial intelli-
gence.

Finance subjects are offered by the finanm-
faculty of the Sloan School of Managemer'.
while technology subjects are offered by
several departments or centers and the
Management Science area of the Sloan
School. Since the FTO is intended to be
pursued in conjunction with a graduate
degree program, there is no separate the,;
requirement. However, most FTO studen:
theses are expected to be relevant to
finance.

Participants in the program receive a
Certificate of Participation. The program
requires a formal application process and
applicants must already be accepted to a
graduate program at MIT. Preference giv,-
to students who are researching or plannr
to research the financial industry.

For additional information or an applicatic
contact the Financial Technology Option
Office, Room E60-384, MIT, 30 Memoria;
Drive, Cambridge, MA 02142, telephone
(617) 258-7216, fax (617) 258-0770, ema
fto@mit.edu, or visit the web site at
http://web.mit.edu/fto.
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INQUIRIES

Detailed information about these programs
may be obtained from the Office of Executive
ELcation, Room E52-126, Sloan School of
Maragement, MIT, 50 Memorial Drive,
Caimbridge, MA 02142, telephone

1,) 253-7166, fax (617) 252-1200,
6' 253-3154, e-mail
execed@sloan.mit.edu.
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Above all, science is elegant, beauti-
ful, and mysterious; it enobles the
human spirit. It is a privilege, whether
for a semester, four years, or a
lifetime, to attempt to understand
Nature at its most fundamental level.

The remarkable progress made in the
20th century has revealed a myriad
of problems which are outstanding
challenges for science in the 21st
century: What is the biochemical
basis for schizophrenia?

MISSION

Much of MIT's uniqueness and great
success rests on the fact that research and
education in the sciences are at the core of
the Institute. Thus, every undergraduate
student at MIT learns the basic elements of
chemistry, mathematics, physics, and
molecular biology. The School of Science
offers frontier research and educational
programs in virtually all areas of
contemporary science.

Science at MIT is simultaneously very
abstract and very practical. Most
importantly, it is always exciting. An
education in science, both at the
undergraduate and at the graduate level,
prepares one for many careers. Students
with bachelor's degrees in science often go
on to medical school, law school, business
school, and other professional schools
including engineering. Some, of course, also
go on to pursue Ph.D.s in their fields of
specialization. Many students with Ph.D.
degrees in science or mathematics pursue
distinguished careers in research and
education. However, others enjoy equally
satisfying careers in business, industry, and
government. Many combine their Ph.D.
degrees in science with medical, law, or
business degrees and are uniquely prepared
to face the modern world.

NEW DIRECTIONS

The future for science at MIT is as vast as
the creative imaginations of each faculty and
student, which continually mandate new
academic and research directions for the
School. Interests extend from the
fundamental constituents of matter such as
quarks and gluons to the large scale
structure of the universe, from the flow of
fluids in porous rocks to the flow of currents
in the oceans and the atmosphere, from the
molecular biology of individual neurons in the
brain to the complex processes involved in
language acquisition, from the mathematics
underlying computer science to the
fundamental concepts of logic, from the
basic chemistry of copper and oxygen in
high temperature superconductors to the
biochemical processes involved in
Alzheimer's disease, from the microscopic
structures of individual proteins to the -
genetics of amyotrophic lateral sclerosis.

Students at all levels and of all persuasions
are invited to join in this exciting enterprise.
as undergraduates or as graduates, as
minors or as majors, as generalists or as
specialists.

HISTORY

Science has been at the core of an MIT
education since the Institute's founding by
the distinguished natural scientist, William
Barton Rogers, in 1861. The earliest
offerings in chemistry, geology, and general
science were expanded in the 1930s to
include physics, mathematics, and biology,
under the leadership of Karl Taylor Compton.
During his tenure and into the post-war
years, the Institute saw vast growth in the
physical sciences, as federal funding for
basic research increased.

Life sciences attained new prominence in the
1970s and 1980s, and the Department of
Biology expanded with the additions of the
Center for Cancer Research and the White-
head Institute for Biomedical Research.
Recently, the Department of Brain and
Cognitive Sciences expanded with the
addition of the Center for Learning and
Memory, adding to the increased School-
wide interest in the neurosciences. Today,
the sciences at MIT are ranked among the
best in the world, a ranking which is
reflected in the number of Nobel laureates on
the faculty (currently five) and among alumni
of the School.

INTERDEPARTMENTAL PROGRAMS

The interdepartmental research centers and
laboratories associated with the School of
Science include:

Center for Cancer Research
Center for Learning and Memory
Center for Space Research
Experimental Study Group
Laboratory for Nuclear Science
Spectroscopy Laboratory

Refer to Chapter VI for detailed descriptions
of these centers and labs. For a description
of the Radiological Sciences Joint
Doctoral Program, refer to the section
Harvard-MIT Division of Health Sciences and
Technology at the end of this chapter.

PUBLICATIONS

Brochures which describe the academic
programs and research centers are availat.
through each department; contact the
appropriate academic officer directly. In
addition, the School of Science offers a
brochure on opportunities for Women in
Science at MIT. Copies can be obtained u
person or by writing the Office of the Dear
Science, MIT, Room 6-128, Cambridge, MA
02139-4307.

OFFICE OF THE DEAN

Robert J. Silbey, Ph.D.
Dean

Ronald E. Hasseltine, B.A.
Assistant Dean for Finance

Cynthia D. LuBien, Ph.D.
Assistant Dean for Development
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Why does a proton weigh 1,835
times more than an electron? Will the
universe expand forever? How does
the single cell fertilized ovum ulti-
motely produce a hand, or an eye?
Can the properties of a protein be
predicted from its chemical structure?

Can the earth's climate be predicted?
In the School of Science, research
and education are inextricably
interwoven, and our faculty are
committed to excellence in both
endeavors.

Department Degree Field

Biology
C ,rse 7 S. B.

Ph.D.
Ph.D.
Ph. D.
Ph. D.
Ph.D.
Ph. D.
Ph. D.
Ph.D.

B ., and Cognitive Sciences
C .se9 S.B.

Ph.D.
Ph.D.
Ph.D.
Ph.D.
Ph.D.
Ph.D.

C nistry
C , rse 5 S.B.

Ph.D., Sc.D.
Ph.D., Sc.D.
Ph.D., Sc.D.
Ph.D., Sc.D.

E, h, Atmospheric, and Planetary Sciences
Coe 12 S.B.

S. M.
S.M,
S.M.
S.M.
Ph. D., Sc. D.
Ph. D, Sc. D.
Ph. D., Sc.D.
Ph.D., Sc.D.
PhB., Sc.D.
Ph.D., ScD 0
Ph.D., Sc.D.
Ph.D., Sc.D.

Biology
Biochemistry
Genetics/Microbiology
Cell Biology
Biophysical Chemistry and Molecular Structure
Developmental Biology
Immunology
Neurobiology
Biological Oceanography (ointly offered with WHOI)

Brain and Cognitive Sciences
Cellular and Molecular Neuroscience
Systems Neuroscience
Computational Neuroscience
Computational Cognitive Science
Cognitive Science
Cognitive Neuroscience

Chemistry
Biological Chemistry
Inorganic Chemistry
Organic Chemistry
Physical Chemistry

Earth. Atmospheric, and Planwxiy Sciences
Earth and Planetary Sciences
Atmospheric Science
Geosystems
Oceanography (ointly offered with WHOI)
Atmospheric Science
Climate Physics and Chemistry
Atmospheric Chemistry
Geophysics
Planetary Sciences
Geology
Geochenistry
Oceanography jointly offered with WHOI)

- )ematics
(rse 18 S.B. Mathematics

S.B. Mathematics with Computer Science
Ph.D. Mathematics

ics
se 8 S.B. Physics

S.M. Physics
Ph.D. Physics

A any departments make it possible for a graduate student to pursue a simultaneous master's degree.

Several departments also offer undesignated degrees, which lead to the Bachelor of Science without
Lmental designation. The curricula for these programs offer students opportunities to pursue broader

yams of study than can be accommodated within a four-year departmental program.
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Faculty and Staff

Faculty and Teaching Staff

Robert Thomas Sauer, Ph.D.
Luria Professor of Biology
Department Head

Professors
Gene M. Brown, Ph.D.
Professor of Biochemistry

Sallie W. Chisholm, Ph.D.
Professor of Civil and Environmental
Engineering and Biology
McAfee Professorship in Engineering

Martha Constantine-Paton, Ph.D.
Professor of Biology

Gerald R. Fink, Ph.D.
Professor of Genetics
Director, Whitehead Institute for Biomedical
Research

Maurice Sanford Fox, Ph.D.
Professor of Molecular Biology

Alan Davis Grossman, Ph.D.
Professor of Biology

Leonard Pershing Guarente, Ph.D.
Novartis Professor of Biology

Nancy Haven Hopkins, Ph.D.
Amgen Professor of Biology

H. Robert Horvitz, Ph.D.
Whitehead Professor of Biology
Howard Hughes Medical Institute
Investigator

David Evan Housman, Ph.D.
Ludwig Professor for Cancer Research

Richard Olding Hynes, Ph.D.
Ludwig Professor for Cancer Research
Howard Hughes Medical Institute
Investigator
Director, Center for Cancer Research

Vernon Martin Ingram, Ph.D., D.Sc.
John and Dorothy Wilson Professor of
Biochemistry

Tyler Edwards Jacks, Ph.D.
Professor of Biology
Associate Howard Hughes Medical Institute
Investigator
Associate Department Head

Rudolf Jaenisch, M.D.
Professor of Biology

Jonathan Alan King, Ph.D.
Professor of Biology

Monty Krieger, Ph.D.
Professor of Molecular Genetics

Eric S. Lander, D.Phil.
Professor of Biology
Director, Whitehead Institute/MIT Center for
Genome Research

Harvey Franklin Lodish, Ph.D.
Professor of Biology

Paul Thomas Matsudaira, Ph.D.
Professor of Biology

Terry L. Orr-Weaver, Ph.D.
Professor of Biology

Carl 0. Pabo, Ph.D.
Professor of Biophysics and Structural
Biology
Howard Hughes Medical Institute
Investigator

David Conrad Page, M.D.
Professor of Biology
Associate Howard Hughes Medical Institute
Investigator

Mary Lou Pardue, Ph.D.
Boris Magasanik Professor of Biology

William G. Quinn, Ph.D.
Professor of Neurobiology

Uttam Lal RajBhandary, Ph.D.
Lester Wolfe Professor of Biochemistry

Alexander Rich, M.D.
William Thompson Sedgwick Professor of
Biophysics

Robert Daniel Rosenberg, M.D., Ph.D.
Whitehead Professor of Medicine and
Biology

Phillip Allen Sharp, Ph.D.
Institute Professor
Director, McGovern Institute for Brain
Research

Anthony John Sinskey, Sc.D.
Professor of Applied Microbiology

Frank Solomon, Ph.D.
Professor of Biology

Lisa Amelia Steiner, M.D.
Professor of Immunology

Hermann Steller, Ph.D.
Professor of Neurobiology
Howard Hughes Medical Institute
Investigator

JoAnne Stubbe, Ph.D.
Novartis Professor of Chemistry
Professor of Biology

Susumu Tonegawa, Ph.D.
Whitehead Professor of Biology and
Neuroscience
Howard Hughes Medical Institute
Investigator
Director, Center for Learning and Memor\

Graham Charles Walker, Ph.D.
Professor of Biology

Robert Allen Weinberg, Ph.D.
Ludwig Professor for Cancer Research
American Cancer Society Professor of
Biology

Richard Allen Young, Ph.D.
Professor of Biology

Associate Professors
Tania Baker, Ph.D.
Associate Professor of Biology
Associate Howard Hughes Medical lnstit<
Investigator
Associate Department Head

David Bartel, Ph.D.
Helen and Irwin Sizer Career Developmer
Associate Professor

Stephen Bell, Ph.D.
Associate Professor

Jianzhu Chen, Ph.D.
Associate Professor of Biology

Andrew Chess, M.D.
Robert Swanson Career Development
Associate Professor of Biology

Frank Gertler, Ph.D.
Whitehead Career Development Associat
Professor of Biology

Chris Kaiser, Ph.D.
Associate Professor

Jacqueline Lees, Ph.D.
Associate Professor of Biology

Jun Liu, Ph.D.
Associate Professor of Biology
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H-'el Louise Sive, Ph.D.
Associate Professor of Biology

Pe--r K. Sorger, Ph.D.
Associate Professor of Biology

MIaCthew Wilson, Ph.D.
Associate Professor of Neurobiology

Assistant Professors
Angelika Amon, Ph.D.
Linda and Howard Stern Career
D'e.elopment Assistant Professor of Biology

Garrity, Ph.D.
Assistant Professor of Biology

Troy Littleton, M.D., Ph.D.
Asaistant Professor of Neurobiology

GIsong Liu, Ph.D.
Assistant Professor of Neurobiology

E Nedivi, Ph.D.
Assistant Professor of Neurobiology

I a Rebay, Ph.D.
Ass stant Professor of Biology

LuJ Van Parijs, Ph.D.
'a R. Cottrell Career Development

Ass stant Professor in Immunology

M aael B. Yaffe, M.D., Ph.D.
A4> stant Professor of Biology

Senior Lecturers
-an Nathaniel Eisen, M.D.
Gobind Khorana, Ph.D.
s Magasanik, Ph.D.

iaria Torriani, Ph.D.

Core Biology Technical Instructors
Cs adette Gardel, Ph.D.
V e Mischke. Ph.D.

Technical Instructors
orah Fonda, M.S.
erine Bacon Schneider, Ph.D.

Research Staff

Research Scientists
Richard Austin, Ph.D.
David Beeler, M.S.
Christopher Burge, Ph.D.
Jay Copeland, M.S./M.A.
Richard Damren, M.S.
Aiqi Fang, Ph.D.
Alan Herbert, Ph.D.
Yang-Gyun Kim, Ph.D.
Philip Lessard, Ph.D.
Jian Liu, Ph.D.
Ky Lowenhaupt, Ph.D.
Li Niu, Ph.D.
Ajay Pande, Ph.D.
Helen Rayburn, Ph.D.
Philip Reeves, Ph.D.
lain Russell, Ph.D.
Katherine Wan, Ph.D.

Administrative Staff
Ramona Allen, A.S.
Personnel Administrator

Janice Chang, Ph.D.
Educational Administrator

John Fucillo
Operations Administrator

Christine Malnati, B.A.
Financial Administrator

Alison Salie
Financial Officer

Maureen E. Maguire
Administrative Officer

Professors Emeriti
David Baltimore, Ph.D.
Professor of Biology, Emeritus

Eugene Bell, Ph.D.
Professor of Biology, Emeritus

John Machlin Buchanan, Ph.D., D.Sc.
Professor of Biochemistry, Emeritus

Arnold Lester Demain, Ph.D.
Professor of Industrial Microbiology,
Emeritus

Herman Nathaniel Eisen, M.D.
Professor of Immunology, Emeritus
Senior Lecturer

Malcolm Lawrence Gefter, Ph.D.
Professor of Biochemistry, Emeritus

Har Gobind Khorana, Ph.D.
Alfred P. Sloan Professor of Biology and
Chemistry, Emeritus
Senior Lecturer

Jerome Ysrael Lettvin, M.D.
Professor of Electrical and Bioengineering
and Communications Physiology, Emeritus

Irving M. London, M.D.
Grover M. Hermann Professor of Health
Sciences and Technology
Professor of Biology and Medicine, Emeritus

Boris Magasanik, Ph.D.
Jacques Monod Professor of Microbiology,
Emeritus
Senior Lecturer

Sheldon Penman, Ph.D.
Professor of Cell Biology, Emeritus

Phillips Wesley Robbins, Ph.D.
Professor of Biochemistry, Emeritus

Paul Reinhard Schimmel, Ph.D.
John D. MacArthur Professor of
Biolochemisty and Biophysics, Emeritus

F than Royal Signer, Ph.D.
Professor of Biology, Emeritus

Annamaria Torriani, Ph.D.
Professor of Biology, Emerita
Senior Lecturer
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Undergraduate Study

The Department of Biology offers under-
graduate, graduate, and postdoctoral
training in basic biology, and in a variety of
biological fields of specialization. The
quantitative aspects of biology, including
molecular biology, biochemistry, genetics,
and cell biology, represent the core of the
program. Students in the department are
encouraged to acquire a solid background in
the physical sciences not only to master the
applications of mathematics, physics, and
chemistry to biology, but also to develop an
integrated scientific perspective. The various
programs, which emphasize practical
experimentation, combine a minimum of
formal laboratory exercises with ample
opportunities for research work both in
project-oriented laboratory subjects and in
the department's research laboratories.
Students at all levels are encouraged to
acquire familiarity with advanced research
techniques and to participate in seminar
activities

BACHELOR OF SCIENCE IN BIOLOGY/ MINOR PROGRAM
COURSE VII

The curriculum leading to the Bachelor of
Science in Biology is designed to prepare
students for a professional career in the area
of the biological sciences. Graduates of this
program are well prepared for positions in
industrial or research institutes. However,
experience has shown that many graduates
choose to continue their education at
graduate schools in order to obtain a Ph.D.
in an area such as biochemistry, microbiol-
ogy, genetics, biophysics, cell biology, or
physiology, followed by research or teaching
in one of these areas. The undergraduate
curriculum is also excellent preparation for
students who wish to continue their
education toward an M.D., particularly if their
career plans include laboratory investigations
bearing on human disease.

BACHELOR OF SCIENCE AS
RECOMMENDED BY THE
DEPARTMENT OF BIOLOGY/
COURSE VII-A

Course VII-A is designed for students who
wish to obtain a background in biology as
preparation for careers without laboratory
research. Course VII-A has the same
requirements as Course VII except that it
does not require a 24-unit laboratory
subject, and thus allows 24 additional units
in unrestricted electives over the Course VII
Program so that students can plan their
programs to suit their particular goals.
Further details may be obtained from the
department.

Additional information regarding undergradu-
ate academic programs, research opportuni-
ties, admissions, and financial aid may be
obtained from the Biology Education Office,
Room 68-120, MIT, Cambridge, MA 02139-
4307, (617) 253-4718.

Students should use their elective subjects
for more advanced subjects in their field and
for additional study in basic and advanced
subjects offered in various departments.

The requirements for a Minor in Biology
are as follows:
5.12 Organic Chemistry I
7.03 Genetics
7.05 General Biochemistry

Two additional subjects from:
7.02 Introduction to Experimental Biology
and other 12-unit Course VII subjects for
which 7.03 and/or 7.05 are prerequisites

For a general description of the Minor
Program, refer to Chapter II.
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Graduate Study

Bar,)elor of Science In Biology/Course Vill

gram for freshinen entering in the summer of 2001 or later includes a Communication Requirement of 4
cs: 2 Humanities, Arts, and Social Sciences (HASS) subjects designated as Communication Intensive
ind 2 Communication Intensive subjects in the major, to be specified in the 2002-2003 Bulletin.

Ge-eral Institute Requirements (GIRs) Subje

e Requirement [two sutcits ,iin be satisfied by 5.11 and 7.012, 7.013, or 7.014 in the
nmental Program]

!iities, Arts, and Social Sciences Requirement

cted Electives in Science and Technology (REST) Requirement [can bc satistid tiom ,mini c2
and 7.03 or 7.05 in the Departmental Program]

atory Requirement [can be satisfied by 7.02 in the Departmental Program]

To d GIR Subjects Required for S.B. Degree

Plus
Departmental Program Ur

e: nam s bolk ii fciciwc On c l it';. 'ct. t prei ic/tea if am '' o iuisites 1:
Required Subjects

5.1 1/5.112 Principles of Ciinical Science, 12
5.l.1 Organic Chemistry 1, 12,, REST; 5.11 t*
5.60 Thermodynamics and Kinetics, 12, REST; 18.02, 5.111
7.012 Introductory Biology 12

or
7.013 Introductory Biology 12

or
7.014 Introductory Biology 12
7.02 Introduction to Experimental Biology, 15, LAB; 7.012'
7.03 Genetics, 12, REST: 7.012*
7.05 General Biochemistry, 12, REST; 5.12, 7,012*
7.06 Cell Biology, 12; 7.03, 7.05

Ri tricted Electives
12-unt undergraduate subjects offered by the Department of Biology for which 7.03 and/or 7.05 are

- .isites. (7.30 is eligible for a restricted elective; 7.33J is not eligible)

) the 24-unit project laboratory subjects in the department curriculum. Those currently offered are:

7.13
7.16
7.17
7.18

Experimental Microbial Genetics, 24; 7.02, 7.03, 7.05
Experimental Molecular Biology: Biotechnology 11, 24; 7.02, 7.03, 7.05
Experimental Molecular Biology: Biotechnology l1, 24; 7.02, 7.03, 7.05
Topics in Experimental Biology, 24; 7.02. 7.03, 7.05

D;aartmental Program units that also satisfy the GIRs (63)

U stricted Electives 84

Total Units Beyond the GIRs Required for S.B. Degree 180
srect chi b, cc :. rci ci ire 1 7 lA'iec/ IRs and as part of the 180 units required beyond
Every r 1u ithc un p t proiyram vill count toward one or the other, but not both.

Noxes on Course Vill7.02 or 5.311 satisfies the Institute Laboratory Requirement. However, both or their equivalent are
ad in order to satisfy medical school entrance requirements.

"/7.013/7.014 are intended to be first biology subjects and are not to be taken after other biology subjects.

'ate prerequisites are listed in the subject description.

an explanation of credit units, or hours, please refer to the Guide to Subject Listings in Chapter Vill of this
catalogue.

The Department of Biology offers graduate
work leading to the Doctor of Philosophy.
Study may be pursued in the following fields
of specialization.

cts Biochemistry is the study of enzyme
catalysis, and the chemical properties of
proteins, carbohydrates, complex lipids,

6 nucleic acids, and protein-nucleic acid
8 complexes. Methods of analysis include

gene cloning, the use of genetic variants,

2 synthetic substrates, and transition state
analogs. Specific areas of study include the

I chemistry of oncogenes, mechanism of RNA
splicing, analysis of cytoskeletal proteins,

17 chemistry of blood coagulation, mechanism
of ion pumps and photoreceptors, and the
role of complex carbohydrates in cell surface

nits function and protein compartmentalization.

99 Genetics/Microbiology includes genetic
analyses of fundamental problems in
bacteria, bacteriophage, viruses, and yeast.
Areas of specific interest include protein
secretion, DNA transposition, protein
turnover, DNA synthesis and repair,
mechanisms of genetic recombination, and
electron transport in mitochondria. More
complex problems under study are cellular
responses to stress, plant-bacterial interac-
tions, high resolution structure-function
studies of proteins and RNAs, and the

60 control circuits regulating gene expression. A
new area of study is the application of high
resolution molecular techniques to problems
in human genetics.

Cell Biology refers to molecular biological,
eunelc. ind cell biological analysis of

eukaryotic cells. The specific areas of
research include the organization, expres-
sion, and regulation of eukaryotic genomes;
structure and function of membranes and
cytoskeletons; molecular basis of cellular
;tructure, organization, proliferation, and
movement; differentiation and functions of
specialized cell types; and the molecular
basis of various diseases.
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Biophysical Chemistry and Molecular
Structure focuses on studies of the
principles that underlie the folding, stability,
molecular design, and assembly of proteins
and nucleic acids. Analysis of molecular
structure includes X-ray crystallography and
Nuclear Magnetic Resonance. Specific areas
of concentration include the study of genetic
strategies for enhancing the stability, ligand
affinity, and catalytic efficiency of proteins
and enzymes; pathways of protein folding;
protein-nucleic acid recognition; and
antigen-antibody interactions. Studies of
more complex systems include the control of
viral and cytoskeletal assembly.

Developmental Biology refers to the
cellular, genetic, and molecular mechanisms
responsible for generating the diversity of cell
types that arise during development, and
controlling the ways in which cells interact to
produce organ systems and whole organ-
isms. These problems are studied using
vertebrates, invertebrates, and plants.
Specific topics of interest include the
regulation of gene expression, cell interac-
tions, cell lineages, cell migrations, and the
mechanism of sex determination.

Immunology is the study of the genetic,
cellular, and molecular mechanisms
underlying the exquisite sensitivity and
specificity of the immune system. The
immunology group studies the chemistry of
antigen-antibody and antigen-T cell receptor
interactions, using the tools of molecular
biology as well as classical immunological
approaches. Of particular interest is the role
of idiotypic and cellular interactions in the
regulation of the immune system as studied
by organ culture, hybridoma technology, and
the Iehavior of transgenic mice.

Neurobiology is an area of recent empha-
sis in th lnpartment. The subject in general
nedurabiology IS supplemented by a seminar
series and an interlaboratory journal club
The emphasis is molecular, primarily usini
cell-biological, developmental, and gene'
approaches. Present areas of research
interest include the molecular determinants
of neuronal diversity and shape: of cell-
adhesive, cell-inductive, and synaptic
interactions; and the genetic and molecular
determinants of cell-lineages, memory
storage, and sensory transduction.

ENTRANCE REQUIREMENTS FOR
GRADUATE STUDY

In the Department of Biology, the Master of
Science is not a prerequisite for a program
of study leading to the doctorate.

The department modifies the General
Institute Requirements for admission to
graduate study as follows: 18.01, 18.02
Calculus; one year of college physics; 5.12
Organic Chemistry I; professional subjects
including general biochemistry, genetics, and
physical chemistry. However, students may
make up some deficiencies over the course
of their graduate work.

DOCTOR OF PHILOSOPHY

The General Institute Requirements for the
Doctor of Philosophy are listed in Chapter IV,
Graduate Education at MIT. In the depart-
mental program, each graduate student is
expected to acquire a solid background in
four fundamental areas of biology: biochem-
istry, genetics, cell biology, and molecular
biology. Most students take subjects in
these areas during the first year. All students
are required to take three subjects: Genet-
ics, Biochemistry for Graduate Students, and
Method and Logic in Molecular Biology. This
last subject is a seminar designed specifi-
cally to introduce graduate students to in-
depth discussion and analysis of topics in
molecular biology.

Students also have a choice of several
elective subjects, which have been designed
for the entering graduate student. In addition
to providing a strong formal background in
biology, the first-year program serves to
familiarize the students with faculty and
students in all parts of the department.

JOINT MIT-WOODS HOLE
OCEANOGRAPHIC INSTITUTION
PROGRAM/COURSE VII-W

MIT and WHOI administer a joint program in
Biological Oceanography leading to a jointly
awarded Doctor of Philosophy. For details of
this program, see the Joint Program in
Oceanography and Applied Ocean Science
and Engineering with the Woods Hole
Oceanographic Institution at the end of this
chapter.

FINANCIAL SUPPORT

Students who are accepted into the
graduate program are generally provided
with support from departmental training
grants, departmental funds for teaching
assistants, and research grants. In additin'
some students bring NSF and other
competitive fellowships. Through these
sources, full tuition plus a stipend for livin(
expenses are provided.

Students are encouraged to apply for
outside fellowships for which they are
eligible, such as the National Science
Foundation Fellowships. Information
regarding graduate student fellowships is
available at most colleges from the career
planning office.

INQUIRIES

Additional information regarding graduate
academic programs, research activities,
admissions, financial aid, and assistantships
may be obtained from the Biology Educatin
Office, Room 68-120, MIT, Cambridge, MA
02139-4307, (617) 253-3717.
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Faculty and Staff

Faculty and Teaching Staff

canka Sur, Ph.D.
Snerman Fairchild Professor of Neuroscience

-i of the Department

Professors
.ird H. Adelson, Ph.D.

fessor of Visual Sciences

Koert Cregar Berwick, Ph.D.
-essor of Computational Linguistics

io Bizzi, M.D.
L:jene McDermott Professor in the Brain
Si unces and Human Behavior

S, han Lewis Chorover, Ph.D.
2!fessor of Psychology

r. tha Constantine-Paton, Ph.D.
>cfessor of Biology

Sz..anne Corkin, Ph.D.
5essor of Behavioral Neuroscience

Ann Martin Graybiel, Ph.D.
,ilter A. Rosenblith Professor of

\eroanatomy

Hein, Ph.D.
0..fessor of Experimental Psychology

\s, lle Hogan, Ph.D.
2 rfessor of Mechanical Engineering

N icy G. Kanwisher, Ph.D.
f'~essor of Cognitive Neuroscience

S'2ven Pinker, Ph.D.
P5 er de Florez Professor of Psychology

onaso Armando Poggio, Ph.D.
""as and Helen Whitaker Professor of
on Sciences and Biophysics
otor, Center for Biological and

>mputational Learning

Crawford Potter, Ph.D.
essor of Psychology

am G. Quinn, Ph.D.
essor of Neurobiology

tman Albin Richards, Ph.D.
essor of Psychophysics

er Harkai Schiller, Ph.D.
- othy W. Poitras Professor in Medical

:Njneering and Medical Physics

Gerald Edward Schneider, Ph.D.
Professor of Neuroscience

Morgan Hwa-Tze Sheng, M.D., Ph.D.
Menicon Professor of Neurobiology
Howard Hughes Medical Institute
Investigator

Jean-Jacques Slotine, Ph.D.
Professor of Mechanical Engineering and
Information Sciences
Director, Nonlinear Systems Laboratory

Susumu Tonegawa, Ph.D.
Whitehead Professor of Biology and
Neuroscience
Howard Hughes Medical Institute
Investigator
Director, Center for Learning and Memory,
MIT/Riken Center

Kenneth N. Wexler, Ph.D.
Professor of Psychology and Linguistics

Richard Jay Wurtman, M.D.
Professor of Neuropharmacology
Director, Clinical Research Center
Cecil H. Green Distinguished Professor

Associate Professors
Barton L. Anderson, Ph.D.
Associate Professor of Visual Perception

Edward A. F. Gibson, Ph.D.
Associate Professor of Cognitive Sciences

Earl K. Miller, Ph.D.
Class of 1956 Career Development Chair
Associate Professor of Visual Neuroscience

Matthew Wilson, Ph.D.
Associate Professor of Neurobiology

Assistant Professors
Lera Boroditsky, Ph.D.
Assistant Professor of Cognitive Neuro-
science

James DiCarlo, M.D., Ph.D.
Assistant Professor of Neuroscience

Yasunori Hayashi, Ph.D.
Assistant Professor of Neurobiology

J. Troy Littleton, M.D., Ph.D.
Assistant Professor of Biology

Guosong Liu, Ph.D.
Edward J. Poitras Assistant Professor in
Human Biology and Experimental Medicine

Elly Nedivi, Ph.D.
Fred and Carol Middleton Career
Development Chair
Assistant Professor of Neurobiology

H. Sebastian Seung, Ph.D.
Assistant Professor of Computational
Neuroscience
Robert A. Swanson Career Development
Professor in the Life Sciences
Howard Hughes Medical Institute Assistant
Investigator

Pawan Sinha, Ph.D.
Assistant Professor of Computational
Science

Joshua Tenenbaum, Ph.D.
Assistant Professor of Cognitive Science

Anthony Wagner, Ph.D.
Assistant Professor of Cognitive
Neuroscience

Lecturers
Jerrold Bernstein, M.D.
David Caplan, M.D., Ph.D.
John Growdon, M.D.
Fimothy J. Maher, Ph.D.

Technical Instructors
Henry Hall, S.B.
Patricia Harlan, S.B.

Visiting Lecturers
Donald L. Schomer, M.D.
Mary Brown Parlee, Ph.D.

Research Staff

Senior Research Scientist
Sonal Jhaveri, Ph.D.

Research Associates/Engineers/
Scientists
Elizabeth Folkers. Ph.D.
Naotaka Fujii, M.D.,Ph.D.
Maureen Holden, Ph.D.
Yasuo Kubota, Ph.D.
Brett Mensh, Ph.D.
Philippe Saltiel, M.D., Ph.D.
Jitendra Sharma, Ph.D.
Edward Tehovnik, Ph.D.
Matthew Tresch, Ph.D.
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Overview

Postdoctoral Associates/Fellows
Emre Aksay, Ph.D.
Matt Anderson, M.D., Ph.D.
Kathleen Anderson, Ph.D.
Anibal A. Arjona, Ph.D.
Wael Asaad, Ph.D.
Craig Blackstone, MD PhD.
Silvia Bunge, Ph.D.
Richard Courtemanche, Ph.D.
Jill Crittenden, Ph.D.
Lila Davachi, Ph.D.
Andrea d'Avella, Ph.D.
William DeCoteau, Ph.D.
Valentin Dragoi, Ph.D.
David J. Foster, Ph.D.
Winrich Freiwald, Ph.D.
Tadahiro Fujino, M.D., Ph.D.
Kensuke Futai, Ph.D.
Mark Goldman, Ph.D.
Kalanit Grill-Spector, Ph.D.
Richard Hahnloser, Ph.D.
Mariko Hayashi, Ph.D.
Dan Hu, Ph.D.
Albert Hung, MD PhD
Yuhong Jiang, Ph.D.
Dezhe Jin, Ph.D.
Matthew Jones, Ph.D.
Jorge Jovicich, Ph.D.
Jiro Kasahara, Ph.D.
Zoe Kourtzi, Ph.D.
Catherine Leamey, Ph.D.
Sang Hyoung Lee, PhD
Clement Lena, Ph.D.
Jacob E. Levin, Ph.D.
Alvin Lyckman, Ph.D.
Anna Majewska, Ph.D.
Mayank R. Mehta, Ph.D.
Jeanette Meng, Ph.D.
Christopher Moore, Ph.D.
Terunaga Nakagawa, PhD
Andreas Nieder, Ph.D.
Kenichi Okamoto, Ph.D.
Daniel Pa, PhD
John Partridge, Ph.D.
Anitha Pasupathy, Ph.D.
Ulrich Putz, Ph.D.

John J. Renger, Ph.D.
Jaemin Rhee, Ph.D.
Maximilian Riesenhuber, Ph.D.
David Salat, Ph.D.
Athanassios G. Siapas, Ph.D.
Mona Spiridon, Ph.D.
Sarah Steinworth, Ph.D.
Lisa Teather, Ph.D.
Esen Topcuoglu, Ph.D.
Antonio Torralba-Barriuso, Ph.D.
Scott Waddell, Ph.D.
Jonathan Wallis, Ph.D.
Richard G. Wehby, Ph.D.
Zhen Wu, Ph.D.
Michael Wyszynski, PhD.
Yaoda Xu, Ph.D.
Kenji Yamamoto, Ph.D.
Hongbo Yu, Ph.D.
Xiaojun Zhao, Ph.D.

Visiting Scientists
Gadi Geiger, Ph.D.
Seong-Whan Lee, Ph.D.
Alessandro Verri, Ph.D.
Osamu Yoshimi, Ph.D.

Administrative Staff

Andrea Hatch
Administrative Officer

Sheila Hegarty, B.A.
Operations and Financial Administrator

Denise Heintze, B.A.
Academic Administrator

Judith Rauchwarger, Ph.D., J.D.
Human Resources Administrator

Professor Emeritus

Richard Held, Ph.D.
Professor of Experimental Psychology,
Emeritus

The study of mind, brain, and behavior h&
grown in recent years with unforeseen
speed. New avenues of approach, opene
by developments in the biological and
computer sciences, raise the hope that
human beings, who have achieved consic
able mastery over the world around them,
may also come closer to an understandint
themselves. The goal of the Department c
Brain and Cognitive Sciences is to answe'
fundamental questions concerning intOn
processes and brain organization. 1(
end, the department focuses on four
themes: cellular and systems neurol
cognitive sr ninrn ,th

computati

Research .
the biology of neurons, emphasizing the
special properties of these cells as encode
transmitters, and processors of informatic'
Departmental researchers apply techni.
of contemporary molecular and cellular
biology to problems of neuronal develop
ment, structure, and function, resulting r
new understanding of the underlying ba-
components of the nervous system and
interactions. These studies have profoun
clinical implications, in part by generatingi
framework for the treatment of neurolog.
and psychiatric disorders. Primary areas
interest include the development and
plasticity of neuronal morphology and
connectivity, the cellular and molecular
bases of behavior in simple neuronal circ.
neurochemistry, and cellular physiology.
Increasingly, departmental researchers a
focusing on the cellular basis of learning
memory, in collaboration with scientists
MIT's Center for Learning and Memory.

In the area of systems neuroscience,
departmental investigators use a number
new approaches ranging from computatic
through electrophysiology to biophysics.
major interest are the visual and motor
systems where the scientific goals are to
understand transduction and encoding c
sensory stimuli into nerve messages,
organization and development of sensory
motor systems, processing of sensorimo:
information, and the sensorimotor perfor-
mance of organisms. Also of major interes:
neural and endocrine regulation, where the
scientific goal is to understand the effects -
circulating compounds on brain composi
and behavior.
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Undergraduate Study

omputational neuroscience and cognitive
ence, particularly strong interactions exist

e,,veen the department, the Artificial
elligence Laboratory, and the Center for
- ogical and Computational Learning,
'iding new intellectual approaches in

xcas including vision and motor control and
;ogical and computer learning. Computa-

nal theories are developed and tested
*nin the framework of neurophysiological,

cs.'chological, and other experimental
soroaches. In the study of vision and motor
?Dntrol, complementary experimental work

jdes single-cell and multiple-cell
u0.rophysiological recording as well as
ctional brain imaging. In the area of

- ning, which is seen as central to
-:oegent behavior, departmental research-

along with members of the Center for
ogical and Computational Learning are

o Kng to develop theories of vision, motor
-!rol, neural circuitry, and language, within
oxperimental framework.

cognitive science, human experimentation
( cmbined with formal and computational

ciilyses to understand complex intelligent
p<cesses such as language, reasoning,

nory, and visual information processing.
re are applications in the fields of

<cation, artificial intelligence, human-
,'ichine interaction, and in the treatment of

uaage, cognitive, and other disorders.
cnearch focuses on psycholinguistics,

iding sentence and word processing,
jage acquisition, and aphasia; visual
nition, including reading, imagery,

m ention, and perception of complex
catterns such as faces, objects, and scenes;

tial cognition; memory; and the nature
development of concepts. In the study

cerception, developmental and process-
opproaches focus on human and
chine vision, and how visual images are
oded, stored, and retrieved, with current
cs that include motion analysis, stereop-
perceptual organization, and perceptual
'arity. In cognitive neuroscience, research
des functional brain imaging in normal
ects as well as studies of neurologically

aired patients in an attempt to under-
d brain mechanisms underlying normal

can sensation, perception, cognition,
aS on, and affect.

Subjects at the undergraduate level normally
begin with 9.00 Introduction to Psychology.
More advanced subjects are available in the
areas covered by the department. For all
undergraduates, many subjects may be
taken to fulfill the Institute's Humanities, Arts,
and Social Sciences Requirement. Students
interested in developing strong backgrounds
in cognitive science and/or neuroscience
should consider the Bachelor of Science in
Brain and Cognitive Sciences.

PSYCHOLOGY

The field of psychology is represented at MIT
by an interdisciplinary Program in Psychol-
ogy in the School of Humanities and Social
Science. The Program in Psychology
encompasses subjects from the Department
of Brain and Cognitive Sciences, Sloan
School of Management, Program in Science,
Technology, and Society, and others. It
administers a HASS Concentration and
Minor in Psychology. For information about
the concentration or other aspects of the
program, contact the Undergraduate Office,
Room NE20-384, (617) 253-0482.

The Minor Program in Psychology
consists of six subjects arranged in three
levels of study that provide students breadth
in the field as a whole and some depth in
one or two areas of specialization. The three
levels are as follows.

Tier I: One subject
9.00 Introduction to Psychology

Tier II: Two subjects, one from any two of
the following areas:

Experimental Psychology
Personality and Social Psychology
Applied Psychology

Tier IlIl: Three subjects from one or two of
the following areas:

Experimental Psychology
Personality and Social Psychology
Applied Psychology

For a listing of available subjects in these
areas, consult the HASS Office,
Room 14N-408 or the Undergraduate Office,
Room NE20-384, (617) 253-0482.

BACHELOR OF SCIENCE IN BRAIN
AND COGNITIVE SCIENCES/
COURSE IX

Brain science and cognitive science are
complementary and interactive in their
research objectives. Both approaches
examine perception, performance, and
intervening processes in humans and
animals. Central issues in the discipline
include the structure, acquisition, use, and
internal representation of human language,
the interpretation of sensory experience, the
development of formal and informal reason-
ing skills, the reception, manipulation,
storage, and retrieval of information within
the nervous system, and the planning and
execution of motor activity.

The Bachelor of Science in Brain and
Cognitive Sciences prepares students for
graduate training in neuroscience, cognitive
science, psychology, linguistics, philosophy,
or aspects of artificial intelligence (particularly
those aspects concerned with vision) as well
as for further work in the area of efficient
human-machine interaction.

Methods of inquiry in the brain and cognitive
sciences are drawn from molecular, cellular,
and systems neuroscience; cognitive and
perceptual psychology; computer science
and artificial intelligence; linguistics; philoso-
phy of language and mind; and mathemat-
ics. The undergraduate program is designed
to provide instruction in the relevant aspects
of these various disciplines. The program is
administered by an Undergraduate Officer
and an Undergraduate Assistant, consulting
as necessary with faculty members from
these disciplines who also serve as advisors
to majors, helping them select a coherent set
of subjects from within the requirements,
including a research requirement. Members
of the faculty are available to guide the
research.
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LI

MINOR PROGRAM

The Minor in Brain and Cognitive
Sciences consists of six subjects arranged
in two levels of study, intended to provide
students breadth in the field as a whole and
some depth in one of two areas of special-
ization.

Tier I: Two subjects:
9.00 Introduction to Psychology

and
9.01 Neuroscience and Behavior

Tier II: Four subjects, three from one area
of specialization and one from the other
area:
Cognitive Science
9.10, 9.19J, 9.20, 9.34, 9.35, 9.57J, 9.59J,
9.63, 9.65, 9.67, 9.73, 9.74, 9.85

Systems and Computationial Neuroscience
9.02, 9.03, 9.04, 9.05, 9.09J, 9.10, 9.14,
9.15, 9.16, 9.18, 9.19J, 9.20, 9.29, 9.30,
9.33

For a general description of the Minor
Program, refer to Chapter 111.

Bachelor of Science in Brain and Cognitive Sciences/Course IX

li. program for freshmen rit ring in the summer of 2001 or later includes a Communication Requiremer
subjects: 2 Humanities. Arts, and Social Sciences (HASS) subjects designated as Communication Intens.
(Cl-H) and 2 Communication Intensive subjects in the major, to be specified in the 2002-2003 Bulletin.

General Institute Requirements (GIRs) Subj

Science Requirement

Humanities, Arts, and Social Sciences Requirement [two subjects can be satisfied by 9.00 or 9.20
in the Departmental Program]

Restricted Electives in Science and Technology (REST) Requirement [one subject can be satisfied by 9.01
in the Departmental Program]

Laboratory Requirement

Total GIR Subjects Required for S.B. Degree

PLUS
Departmental Program

eci

UnitL

rurio. 1. ron oare followed by credit units and bv prerequisites if any (corequisites in italics)
Required Subjects
Introductory Material
9.00 lntiodutior to Psychology, 12, HASS-D Neuroscience
9.01 Neurosoc ime and Behavior, 12, REST 9.03 Neural Basis of Learning

9.00 9.01
and 9.04 Neural Basis of Vision an

9.07 Statistical Methods, 12: 9.00 9.01'

Core Subjects
Ci -,o ix sibjects from three areas: cognitive
scitr , g, n:jiitive neuroscience, arid neurosciei
Any combination of subjects is permitted, but at leist
one subject must be chosen in a second area.

Cognitive Science
9.34J Perception, Knowledge, and Cnition, .

0.00'
9.57J I anguage Acquisition, 12, HASS;

241.900J3'
9.59J Psycholinguistics, 12, HASS: 9.0)

24.900J'
9.65 :.1ognitive Processes, 12, HASS; 9 0
9.67 ibject and Face Recognition, 12; 9.00'
9.85 Gognitive Development, 12, HASS: 9.00
24.900J Introduction to Linguistics, 12, HASS

Cognitive Neuroscience
9.10 ,ognitive Neuroscience, 12: 9.01
9.19J Cognitive and Behavioral Genetic-, 

9.01, 7.012'
9.20 Animal Behavior, 12, HASS: 9.00*
9.35 Sensation and Perception, 12; 8 02

18.02*
9.73 Visual Cognition, 9; 9.00*
9.74 Foundations of Human Mem:n

Learning, 12; 9.00, 9.01*

9.05
9.09J
9.14

9.15

9.16
9.18

9.29

9.30
9.33

126-12

and Memric

d Audition,

Neural Basis of Movement, 12; 9.01'
Cellular Neurobiology, 12; 7.05
Structure and Development of the
Mammalian Brain, 12; 9.01
Biochemistry and Pharmacology of
Synaptic Transmission, 12: 9.01, 7.0
Cellular Neurophysiology, 12: 9,01, 
Developmental Neurobiology, 12; 9.2
7.012'
Introduction to Computational
Neuroscience, 12; 18,03 and 8.02'
Neural Plasticity, 12; 9.01*
Methods in Neural Modeling, 12; 9.01
003*

Laboratory (One of the following is required)
9.02 Brain Laboratory, 12, LAB; 9.01

or
9.63 Laboratory in Cognitive Science, 12, L,

9.07'

Research (One of the following is required)
9.50 Research in Brain and Cognitive Scie

12, LAB: 9.00*
9.URG Undergradiate Research, 12
9.02 Brain Laboratory, 12, LAB; 9.01

or
9.63 Laboratory in Cognitive Science, 12. 1

9.07'

Restricted Electives 21-2
T\ wo relevant h s to be arranged with the student's advisor.

Departmental Program units that also satisfy the GIRs (30

Unrestricted Electives** 60-C

Total Units Beyond the GIRs Required for S.B. Degree 160
N -) W b, muna!' ,f a ir f. . . GIRs and as part of the 180 units required beyon:
G " .Er . u st i irm-- P,- -ram will count toward one or the other, but not bol!

Notes on Course IX
'Alt--i' c -rerequisites are listed in the subject description.

"Additional elective units may be available to the extent the General Institute Requirements are fulfilled by
subjects taken in the department program.

For an explanation of credit units, or hours, please refer to the Guide to Subjects Listings in Chapter Vill of tl
catalogue.
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Graduate Study

e department offers programs of study
-::ng to the doctoral degree in Cellular and
%ecular Neuroscience, Systems Neuro-

o-ence, Computation, and Cognitive
5: once. There is also a doctoral degree in

riitive Neuroscience, so named to
cate a multidisciplinary approach to the

ndy of brain function. The graduate
jrams are designed to prepare partici-

_Its to teach and to do original research.

ENTRANCE REQUIREMENTS FOR
GRADUATE DEGREES

-dents should have one year of college-
e; work in four of the following six areas:

nsi-cs, chemistry, biology, mathematics,
- omiputer science, and psychology/cognitive
:tnce. Students who do not fulfill these
quirements may be considered by the

:,p :,rtment on a case-by-case basis.

DOCTOR OF PHILOSOPHY

departmental Ph.D. program can
rimally be completed after four years of
time work, including summers. General

slitute Requirements for the Ph.D. are
en in Chapter IV. Formal coursework,

o!cribed below, is intended to prepare the
stu.dent to pass the general examinations
iand do original thesis research. The general
>ninations will be given in June of the

sp nd year.

4d tLjdents start with a two-term intensive
ro subject that provides a high-level

duction to brain and behavioral studies
the viewpoint of neuroscience,

,nitive science, and computational theory.
<'her coursework will be diversified to give

individual the appropriate backgroundesearch in his or her own area.esework in Cellular and Molecular
Neuroscience (organized in collaboration

the Department of Biology) emphasizes
current genetic, molecular, and cellular

<croaches to biological systems that are
essary to generate advances in neuro-
-e. Training in Systems Neuro-

science covers neuroanatomy. neurophysi-
and neurotransmitter chemistry,

centrating on the major sensory and
or systems in the vertebrate brain.

ecific ties to molecular neurobiology or
-putation may be emphasized, depend-

non the research interests of the
o Coursework for students in

Computation is intended to give both an
e,-*anding of empirical approaches to
study of the vertebrate brain and animal

behavior and a theoretical background for
analyzing computational aspects of biologi-
cal information processing.

Candidates for a degree in Cognitive
Science take the same intensive core
subjects and additional coursework covering
such topics as language processing,
language acquisition, cognitive development,
natural computation, neural networks,
connectionist models, and visual information
processing. Students also choose seminars
and coursework in linguistics, philosophy,
logic, mathematics, or computer science,
depending on the individual student's
research program.

Students in Cognitive Neuroscience take
the same core subjects as well as appropri-
ate subjects chosen from the departmental
areas described above. The thesis project
contains elements of investigation from two
different fields.

Graduate students begin a research
apprenticeship immediately upon arrival with
optional lab rotations in the first term, after
which time advisor assignments are made
based upon a match of interests. These
assignments may change as a student's
goals become more focused. At the end of
the second year, an advisory committee of
two to four faculty members is formed. This
committee monitors progress and, with
membership changing as necessary, evolves
into the thesis committee. Thesis research
normally requires 24-36 months of full-time
activity after the qualifying examinations have
been passed. It is expected that the
research embodied in the Ph.D. dissertation
be original and significant work, publishable
in scientific journals.

ASSISTANTSHIPS AND FELLOWSHIPS

Financial assistance is provided to qualified
applicants in the form of traineeships,
research assistantships, teaching assistant-
ships, and a limited number of fellowships,
subject to availability of funds. Prospective
students are encouraged to apply for
individual fellowships such as those
sponsored by the National Science Founda-
tion, the Howard Hughes Medical Institute,
and the National Defense Science and
Engineering Graduate Fellowship Program to
cover all or part of the cost of their educa-
tion. The department's financial resources
for non-US citizens are limited; international
students are strongly encouraged to seek
financial assistance for all or part of the cost
of their education from non-MIT sources.

INQUIRIES

For additional information regarding teaching
and research programs, contact the
Graduate Office, Department of Brain and
Cognitive Sciences, Room NE20-382, MIT,
Cambridge, MA 02139-4307,
(617) 253-5742. More information is
available on the World Wide Web at
http://web.mit.edu/bcs/.
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Faculty and Staff

Faculty and Teaching Staff

Stephen James Lippard, Ph.D.
Arthur Amos Noyes Professor of Chemistry
Head of the Department

Rick Lane Danheiser, Ph.D.
Arthur C. Cope Professor of Chemistry
Margaret MacVicar Faculty Fellow
Associate Department Head

Professors
Moungi G. Bawendi, Ph.D.
Keck Professor of Chemistry

Stephen Leffler Buchwald, Ph.D.
Camille Dreyfus Professor of Chemistry

Sylvia Teresse Ceyer, Ph.D.
John G. Sheehan Professor of Chemistry
Margaret MacVicar Faculty Fellow

Christopher C. Cummins, Ph.D.
Professor of Chemistry

Alan Davison, Ph.D.
Professor of Chemistry

John Mark Deutch, Ph.D., Sc.D.
Institute Professor
Professor of Chemistry

John Martin Essigmann, Ph.D.
Professor of Chemistry and Toxicology
Margaret MacVicar Faculty Fellow

Robert Warren Field, Ph.D.
Robert T. Haslam and Bradley Dewey
Professor of Chemistry

Gregory C. Fu. Ph.D.
Professor of Chemistry

Robert G. Griffin, Ph.D.
Professor of Chemistry
Director, Francis Bitter National Magnet
Laboratory

Barbara Imperiali, Ph.D.
Ellen Swallow Richards Professor of
Chemistry

Daniel Schaeffer Kemp, Ph.D.
Professor of Chemistry
Margaret MacVicar Faculty Fellow

Alexander M. Klibanov, Ph.D.
Professor of Chemistry

Mario J. Molina, Ph.D.
Institute Professor
Professor of Earth, Atmospheric, and
Planetary Sciences
Professor of Chemistry

Keith Adam Nelson, Ph.D.
Professor of Chemistry

Daniel G. Nocera, Ph.D.
Professor of Chemistry

Richard Royce Schrock, Ph.D.
Frederick G. Keyes Professor of Chemistry

Robert James Silbey, Ph.D.
Class of 1942 Professor of Chemistry
Dean, School of Science
Margaret MacVicar Faculty Fellow

Jeffrey Irwin Steinfeld, Ph.D.
Professor of Chemistry

JoAnne Stubbe, Ph.D.
Novartis Professor of Chemistry
Professor of Biology

Timothy M. Swager, Ph.D.
Professor of Chemistry

Steven Robert Tannenbaum, Sc.D.
Professor of Chemistry and Toxicology

Gerald Norman Wogan, Ph.D.
Underwood-Prescott Professor of
Toxicology
Professor of Chemistry
Director, Division of Toxicology

Associate Professors
Harold Schwalbe, Ph.D.
Associate Professor of Chemistry

Lawrence J. Stern, Ph.D.
Pfizer Inc.-Gerald D. Laubach Associate
Professor of Chemistry

Bruce Tidor, Ph.D.
Associate Professor of Chemistry

Assistant Professors
Jianshu Cao, Ph.D.
Assistant Professor of Chemistry

Catherine L. Drennan, Ph.D.
Assistant Professor of Chemistry

Peter H. Seeberger, Ph.D.
Firmenich Assistant Professor of Chemis

Andrei Tokmakoff, Ph.D.
Cook Assistant Professor of Chemistry

Visiting Professor
Robert A. Batey, Ph.D.
Visiting Associate Professor of Chemistr,

Research Staff

Principal Research Scientist
William M. Davis, Ph.D.

Research Scientist
Jeffrey H. Simpson, Ph.D.
Director, Instrumentation Laboratory

Sponsored Research Technical Staff
David G. Bray, Ph.D.
Experimental Applications Specialist

Georgianna M. Lirot, B.S.
Computer Network Manager

Mark C. Wall, Ph.D.
Operations Manager

Research Specialist
Li Li, B.S.

Administrative Staff

Susan E. Brighton, B.A.
Administrative Assistant for Graduate
Programs

TBA
Coordinator, Chemistry Education

Mircea D. Gheorghiu, Ph.D.
Undergraduate Laboratory Director

Marc Bennett Jones
Administrative Officer II

Marie-Therese Kouo, M.P.A.
Personnel Administrator

Amanda Tat, B.S.
Fiscal Officer

Richard J. Wilk, Ph.D.
Coordinator of Renovations

Timothy F. Jamison, Ph.D.
Assistant Professor of Chemistry

Joseph P. Sadighi. Ph.D.
Assistant Professor of Chemistry
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Undergraduate Study

Professors Emeriti

M<oert Arnold Alberty, Ph.D., Sc.D.
P o-essor of Chemistry, Emeritus

-[nn Allen Berchtold, Ph.D.
essor of Chemistry, Emeritus

.s Biemann, Ph.D.
K 1essor of Chemistry, Emeritus

Car Wesley Garland, Ph.D.
P'ofessor of Chemistry, Emeritus

kederick Davis Greene 11, Ph.D., Sc.D.
PKofessor of Chemistry, Emeritus

Ha Gobind Khorana, Ph.D.
Alfred P. Sloan Professor of Biology and
Chemistry, Emeritus

or Lecturer

aru Masamune, Ph.D.
Aiur C. Cope Professor of Chemistry,
Emeritus

rwin Oppenheim, Ph.D.
Pafessor of Chemistry, Emeritus

V.iam Henry Orme-Johnson, Ph.D.
Pr -fessor of Chemistry, Emeritus

tmar Seyferth, Ph.D.
loert T. Haslam and Bradley Dewey

P afessor of Chemistry, Emeritus

)nn Stewart Waugh, Ph.D.
Kitute Professor, Emeritus
'essor of Chemistry, Emeritus

Chemistry is the study of the nanoworld, the
world of atoms and molecules spanning
dimensions from one to several thousand
angstroms. Chemists study the architecture
of this miniature universe, explore the
changes which occur, unravel the principles
which govern these chemical changes, and
devise ways to create entirely new com-
pounds and materials. Past triumphs of
chemistry include the synthesis of pharma-
ceuticals and agricultural products, while
current challenges include chemical memory,
solar cells, superconductors, and the
solution of numerous important problems
relating to health and the environment.

The Department of Chemistry offers the
Bachelor of Science, Doctor of Philosophy,
and Doctor of Science degrees. The
department's program of teaching and
research spans the breadth of chemistry.
General areas covered include biological
chemistry, inorganic chemistry, organic
chemistry, and physical chemistry. Some of
the research activities of the department are
carried out in association with the work of
various interdisciplinary laboratories and
centers such as the Center for Materials
Science and Engineering, the Harvard-MIT
Division of Health Sciences and Technology,
the Francis Bitter National Magnet Labora-
tory, the Lincoln Laboratory, the Research
Laboratory of Electronics, and the Spectros-
copy Laboratory.

The undergraduate program aims to provide
rigorous education in the fundamental areas
of chemical knowledge and experimentation.
Undergraduate students are encouraged to
involve themselves in the Undergraduate
Research Opportunities Program (UROP)
and to take graduate-level chemistry classes
as well as subjects in other departments at
the Institute, Harvard, or Wellesley. A
Certification in Biochemistry by the American
Chemical Society can be received with a
bachelor's degree for students interested in
concentrating in this area.

The Department of Chemistry graduate
program admits applicants for the Doctor of
Philosophy and the Doctor of Science
degrees. In addition to formal coursework,
each student undertakes a research problem
that forms the core of graduate work.
Graduate and postgraduate level research is
often carried out in collaboration with
scientists in other facilities and interdiscipli-
nary laboratories.

For more information, see the web site at
http://web.mit.edu/chemistry/www/.

BACHELOR OF SCIENCE IN
CHEMISTRY/COURSE V

The department otfers an undergraduate
program sufficiently flexible in its electives to
provide excellent preparation for careers in
many different areas of chemistry. The
Course is designed to provide an education
based on science both for those who intend
to go on to graduate study and for those
who intend immediately to pursue profes-
sional careers in either chemistry or an allied
field in which a sound knowledge of
chemistry is important. Students receive
thorough instruction in the principles of
chemistry, supplemented by a strong
foundation in mathematics, physics, biology,
and the humanities. The Department of
Chemistry also offers a full program in
biochemistry resulting in the Certificate in
Biochemistry. The departmental programs in
chemistry and biochemistry are accredited
by the American Chemical Society.

Unrestricted elective time allows students to
extend their knowledge in areas of special
interest. Those intending to do graduate
work may elect subjects in the department
or in other departments that give them more
detailed knowledge in the areas in which
they wish to specialize. Students who plan to
enter industry may elect subjects that offer
the fundamentals in a selected field of
science, engineering, or the humanities and
social sciences. Programs may also be
elected that lead to simultaneous Bachelor of
Science degrees in two fields of specialization.

The student's faculty advisor can offer
suggestions for elective subjects that are of
value in preparation for specialization in the
various broad areas of chemistry. The proper
choice of electives is particularly important
for students planning to continue their
education in a graduate school.

Students at all levels are encouraged to
undertake original research under the
supervision of a member of the chemistry
faculty, and students carrying out research
over at least three semesters have the option
of preparing an undergraduate thesis.

Degree Programs and Requirements 
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Bachelor of Science in Chemistry/Course V

The program tor freshmen entering in the summer of 2001 or later includes a Communication Requirement of 4
subjects: 2 Humanities, Arts, and Social Sciences (HASS) subjects designated as Communication Intensive
(Cl-H) and 2 Communication Intensive subjects in the major, to be specified in the 2002-2003 Bulletin.

General Institute Requirements (GIRs)

Science Requirement [one subject can be satisfied by 5.111 or 5.11 2 in the Departminl Proqrumj

Humanities, Arts, and Social Sciences Requirement

Restricted Electives in Science and Technology (REST i ,imont ro1 lue> t cani e sutisfid b\y
5.12, 5.60, or 5.61 in the Departmental Programl

Laboratory Requirement [can be satisfied by 5.311 in the Departmental Program]

Total GIR Subjects Required for S.B. Degree

Plus
Departmental Program

Required Subjects

MINOR PROGRAM

The requirements for a Minor in Chemis-
try are as follows:

___ 0 - Principles of Inorganic Chemistry I
6 12 Organic Chemistry I

310 Laboratory Chemistry
8 D.60 Thermodynamics and Kinetics

2 Two additional subjects from among:
5.04 Principles of Inorganic Chemistry 11
5.07 Biological Chemistry I
5.08 Biological Chemistry Ii

17 5.13 Organic Chemistry II
5.32 Intermediate Chemical Experimenta

Units tion
-_ 5.43 Advanced Organic Chemistry

5.61 Physical Chemistry
132 ).62 Physical Chemistry

H 3 'h m i 'i y I, 1

0[ 5.112 Principles of Chemical Science
Orgianic Chemistry 1, 12, REST: 5.111
Organic Chemistry 11, 12: 5.111 , 5.12
Introductory Chemical Experimentation, 1:
I Alt R 1

5.32 Intermediate Chemical Experimnentatio , 1
5.311 5.13, 5.60

5.33 Advanced Chemical Experimentation and
Instrumentation. 21; 5.32, 5.61

5.60 Thermodynamics and Kinetics, 12, REST
18.02, 5.11 1'

5.61 Physical Chemistry, 12, REST; 8.02. 18.0
) 1 11 1

Restricted Electives
Al ), (" t6, of / t aw/ing 5/ ur sur o it,

5.04 Principles of Inorganic Chemistry 11, 12; 5.03
5.08 Biological Chemistry 11, 12; 5.12, 5.07"
5.43 Advanced Organic Chemistry. 12; 5.13
5.62 Physical Chemistry, 12; 5.60, 5.61

Departmental Program units that also satisfy the GIRs

Unrestricted Electives'

5;
For a general description of the Minor
Program, refer to Chapter Ill.

2, INQUIRIES

Additional information may be obtained frc
te Chemistry Department, Chemistry
Education Office, Room 2-204, MIT,
Cambridge, MA 0213-4307,
(617) 253-7271.

(36)

60

Total Units Beyond the GIRs Required for S.B. Degree 180
N' .: a. . i u. . '. . oi. o ia / sxu p GlTs and as pad of the 180 units required beyond

( L . . ,.r. .1 il thii t i '73 pimt i t3 pol mirn will count as one or the other, but not both.

Notes on Course V
.. tudents who do not take 5.111 or 5.112 to fulfill the General Institute Requirement in Chemistry will have 24

units in the Departmental Program that will also satisfy the General Institute Requirements and, accordingly, will
have 48 units of Unrestricted Electives instead of 60 units.

'5.11 taken prior to Fall 2000 fulfills requirement.

'Alternate prerequisites are listed in the subject description.

"5.50 taken during Fall 2000 does not fulfill requirement.

For an explanation of credit units, or hours, please refer to the Guide to Subject Listings in Chapter Vill of this
catalogue.
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-raduate Study

Department of Chemistry offers the
_-grees Doctor of Philosophy and Doctor of
Science. The subjects offered for these
degrees aim to develop a sound knowledge
of fundamentals and a familiarity with current
progress in the most active and important
areas of chemistry. In addition to studying
formal subjects, each student undertakes a
research problem that forms the core of
graduate work. Through the experience of
conducting an investigation leading to the
master's or doctoral thesis, a student learns
general methods of approach and acquires
training in some of the specialized tech-
riques of research.

The areas of research in the department
include organic, inorganic, physical, and
biological chemistry. The thesis frequently
involves more than one of these fields. Some
of the research activities of the department
are carried out in association with the work
of various interdisciplinary laboratories and
centers such as the Center for Materials
Science and Engineering, the Research
Laboratory of Electronics, and the Spectros-
copy Laboratory, described in Chapter VI.
These interdepartmental research laborato-
ries provide stimulating interaction among
the research programs of several MIT
departments and give students the opportu-
nity to become familiar with research work in
disciplines other than chemistry. Detailed
information on the research activities of the
faculty can be found in the Directory of
Graduate Research published by the
American Chemical Society.

During the first term of residence, all
graduate students are encouraged to select
research supervisors who serve as advisors
for the balance of their graduate careers. In
particular, the overall program of graduate
subjects is established by each student and
the research supervisor. In planning this
program and in establishing the thesis
pmoblem, careful consideration is given to the
candidate's academic record and profes-
s onal experience, as well as to long-range
orectives.

ENTRANCE REQUIREMENTS FOR
GRADUATE STUDY

Students intending to pursue graduate work
in the department should have excellent
undergraduate preparation in chemistry. The
department, however, is flexible with respect
to the specific mathematics and physics
preparation; the essential requirement is
demonstration of ability to progress with
advanced study and research in some area
of special interest.

Mathematics and physics are important
prerequisites for graduate work in physical
chemistry or chemical physics, whereas less
preparation in these areas is required for
work in organic chemistry.

Applicants for financial assistance from the
Department of Chemistry are requested to
submit scores from the verbal and quantita-
tive sections of the Graduate Record
Examination. Scores on the advanced
examinations are optional.

DOCTOR OF PHILOSOPHY AND
DOCTOR OF SCIENCE

The department does not have any formal
subject requirements for the doctoral
degree. Each student, with the advice of a
research supervisor, pursues an individual
program of study that is pertinent to long-
range research interests.

Written major examinations are cumulative.
Separate examinations in biological,
inorganic, organic, and physical chemistry
are offered each month from October
through May. The examinations demonstrate
an understanding of the important principles
of each field. Six cumulative examinations
must be passed to complete the written
major examination. No fixed time limit is set
for completion of this requirement; however,
progress is reviewed periodically. No other
general written examinations are required. In
particular, no qualifying or entrance examina-
tions are given.

A comprehensive oral examination in the
candidate's major field of advanced study is
held generally in the fourth term of residence.
Progress in the student's research is also
examined at that time. A final oral presenta-
tion on the subject of the doctoral research
is scheduled after the thesis has been
submitted and evaluated by a committee of
examiners.

TEACHING AND RESEARCH
ASSISTANTSHIPS

The department appoints a number of
degree candidates as teaching assistants
who are usually assigned to laboratory
subjects or to discussion sections of lecture
subjects. Many students receive appoint-
ments to research assistantships after their
first year, and departmental fellowships are
also available. Financial support after the first
academic year is subject to the availability of
funds and provided for students who
maintain a satisfactory record.

INQUIRIES

Correspondence about tlh prduLate
program or appointments should be
addressed to the Chair of the Departmental
Committee on Graduate Students, Chemis-
try Graduate Office, Room 2-204 MIT,
Cambridge, MA 02139-4307,
(617) 253-1845.
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Faculty and Staff

Faculty and Teaching Staff

Ronald George Prinn, Sc.D.
TEPCO Professor of Atmospheric Chemistry
Director, Center for Global Change Science
Head of the Department

Professors
Richard P. Binzel, Ph.D.
Professor of Planetary Sciences

Samuel A. Bowring, Ph.D.
Professor of Geology

Edward Allen Boyle, Ph.D.
Professor of Ocean Geochemistry

Rafael Luis Bras, Sc.D.
Professor of Civil and Environmental
Engineering and Earth, Atmospheric, and
Planetary Sciences
Bacardi and Stockholm Water Foundations
Professor
Associate Director, Center for Global
Change Science

Burrell Clark Burchfiel, Ph.D.
Schlumberger Professor of Geology

James Ludlow Elliot, Ph.D.
Professor of Plantetary Astronomy and
Physics
Director, George R. Wallace, Jr.,
Astrophysical Observatory

Kerry Andrew Emanuel, Ph.D.
Professor of Atmospheric Science

Dara Entekhabi, Ph.D.
Professor of Civil and Environmental
Engineering and Earth, Atmospheric and
Planetary Sciences

J. Brian Evans, Ph.D.
Professor of Geophysics

Glenn Richard Flierl, Ph.D.
Professor of Oceanography

Frederick August Frey, Ph.D.
Professor of Geochemistry

John P. Grotzinger, Ph.D.
Robert R. Shrock Professor of Geology
Director, Earth Resources Laboratory

Timothy L. Grove, Ph.D.
Professor of Geology

Bradford H. Hager, Ph.D.
Cecil and Ida Green Professor of Earth
Sciences

Thomas A. Herring, Ph.D.
Professor of Geophysics

Kip V. Hodges, Ph.D.
Professor of Geology

Richard Siegmund Lindzen, Ph.D.
Alfred P. Sloan Professor of Meteorology

John C. Marshall, Ph.D.
Professor of Atmospheric and Oceanic
Sciences

Mario J. Molina, Ph.D.
Institute Professor
Professor of Chemistry and Atmospheric
Chemistry, and Environmental Studies

F. Dale Morgan, Ph.D.
Professor of Geophysics
Associate Director, Earth Resources
Laboratory

Reginald Edward Newell, Sc.D.
Professor of Meteorology

Raymond Alan Plumb, Ph.D.
Professor of Meteorology

Paola Malanotte Rizzoli, Ph.D.
Professor of Physical Oceanography
Director, MIT-WHOI Joint Program

Daniel H. Rothman, Ph.D.
Professor of Geophysics

Leigh H. Royden, Ph.D.
Professor of Geology and Geophysics

Peter Hunter Stone, Ph.D.
Professor of Climate Dynamics

Roger E. Summons, Ph.D.
Professor of Geobiology

M. Nafi Toksoz, Ph.D.
Professor of Geophysics
Director, George R. Wallace, Jr.,
Geophysical Observatory

Robert van der Hilst, Ph.D.
Professor of Geophysics
Associate Director, Earth Resources
Laboratory

Jack Wisdom, Ph.D.
Breene M. Kerr Professor of Planetary
Sciences

Carl Isaac Wunsch, Ph.D.
Cecil and Ida Green Professor of Physica
Oceanography
Director, Program in Atmospheres, Oceat
and Climate

Maria Zuber, Ph.D.
Earle Griswold Professor of Geophysics a,
Planetary Science

Associate Professors
Kelin Whipple, Ph.D.
Cecil and Ida Green Associate Professe'
Geology

Assistant Professors
David Mohrig, Ph.D.
Assistant Professor of Geology

Julian P. Sachs, Ph.D.
Assistant Professor of Paleoclimatology
Henry and Grace Doherty Assistant Profe
of Ocean Utilization

Adjunct Professors
Charles Marshall, Ph.D.
Adjunct Professor of Geobiology

Visiting Professors
Yves Bernabe, Ph.D.
Professor of Geophysics

Vernon F. Cormier, Ph.D.
Professor of Geophysics

Thomas H. Jordan, Ph.D.
Professor of Geophysics

Martijn V. de Hoop, Ph.D.
Associate Professor of Geophysics

Chris J. Marone, Ph.D.
Associate Professor of Geosciences

Senior Lecturer
Richard D. Rosen. Ph.D.

Lecturer
Lodovica Illari, Ph.D.

Honorary Lecturer
Cecil H. Green. S.M., D.S.C., LL.D.
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S- rtment of Earth, Atmospheric, and Planetary Sciences Course' 12

Research Staff

Principal Research Scientists
,el Follows, Ph.D.

K. ert W. King, Jr., Ph.D.
P rt Reilinger, Ph.D.
I. Rodi, Ph.D.

Rc search Associates
Barry Grant, B.C.H.
Daniel Jamous, Ph.D.

ng Wu, Ph.D.

Research Engineers
Christopher Hill, B.S.
Zhenya Zhu, Ph.D.

Research Scientists
Alistair Adcroft, Ph.D.
Daniel Burns, Ph.D.

Executive Director, Earth Resources
Laboratory

Nilanjan Chatterjee, Ph.D.
John Cho, Ph.D.
Ming Fang, Ph.D.
Chris Forest, Ph.D.
Patrick Heimbach, Ph.D.
Jin Huang, Ph.D.
Helen Hill, Ph.D.
Chris J. Marone, Ph.D.
Simon McClusky, Ph.D.
Luisa Molina, Ph.D.
Gregory Neuman, Ph.D.
David Osip, Ph.D.
Andrew Rivkin, Ph.D.
Andrei Sokolov, Ph.D.
Chien Wang, Ph.D.
Yong Zhu, B.S.
Aletta Ziehuis, Ph.D.

Research Specialists
William Heres, B.S.
Pillalamarri Ila, Ph.D.
R'chard Kayser, M.S.
Cnarmaine King, B.S.
L "a Meinke, B.S.
V. ram Olszewski, Ph.D.
Alexander Pszenny, Ph.D.
Diana Spiegel, M.S.
Yunpeng Wang, Ph.D.

Sponsored Research
Administrative Staff
-, berta Bennett-Calorio, B.C.H.
Helen Dietrich
Frances Goldstein, B.S.
Rosemary Hanlon, A.S.C.
T'eresa Macloon, B.C.H.

*e M. Slinn, M.S.

Postdoctoral Associates
Sofia Chernobelskii, Ph.D.
Francis Condi, Ph.D.
Arnaud Czaja, Ph.D.
Fabio D'Andrea, Ph.D.
Matthew Gane, Ph.D.
James Hansen, Ph.D.
Elizabeth Hearn, Ph.D.
Boyin Huang, Ph.D.
Tomoko Inui, Ph.D.
Andrey Ivanov, Ph.D.
Sergei Lebedev, Ph.D.
Martin Losch, Ph.D.
Stephen Parman, Ph.D.
Timour Radko, Ph.D.
Jahandar Ramezani, Ph.D.
Norbert Schorghofer, Ph.D.
Stefan Schroeder, Ph.D.
Kirill Semeniuk, Ph.D.
Parvadha Suntharalingam, Ph.D.
James West, Ph.D.
Mark Wieszorek, Ph.D.
Xiaohui Xiao, Ph.D.

Postdoctoral Fellows
Erwin Adams, Ph.D.
Anatoli Bogdan, Ph.D.
Nili Harnik, Ph.D.
Felix Herrmann, Ph.D.
Stig Hestholm, Ph.D.
Samar Khatiwala, Ph.D.
Aileen McLeod, Ph.D.
Olivier Pauluis, Ph.D.
Dance Zurovac-Jetic, Ph.D.

Research Affiliates
Norman Gaut, Ph.D.
James Hirth, Ph.D.
David Lesmes, Ph.D.
Delaine Reiter, Ph.D.
Carolynn Vincent, Ph.D.
Wenlu Zhu, Ph.D.

Visiting Scientists
Michel Bouchon, Ph.D.
Claude Frankignoul, Ph.D.
David Harkrider, Ph.D.
Yuriy Krasovskiy, Ph.D.
Sonya Legg, Ph.D.
John Sogade, Ph.D.
Sergio Vinciguerra. Ph.D.
Susan Webb, Ph.D.

Administrative Staff

John Politano, M.Ed.
Administrative Officer I

Mark Pendleton, B.C.H.
Financial Administrator

Michael Richard
Personnel Administrator

Professors Emeriti

William Francis Brace, Ph.D.
Professor of Geology, Emeritus

Charles Claude Counselman Ill, Ph.D.
Professor of Planetary Sciences, Emeritus

Edward Norton Lorenz, Sc.D.
Professor of Meteorology, Emeritus

Theodore Richard Madden, Ph.D.
Professor of Geophysics, Emeritus

Gordon Hemenway Pettengill, Ph.D.
Professor of Planetary Physics, Emeritus

William F. Pinson, Jr., Ph.D.
Associate Professor of Geology, Emeritus

Frederick A. Sanders, Ph.D.
Professor of Meteorology, Emeritus

M. Gene Simmons, Ph.D.
Professor of Geophysics, Emeritus

John Breisford Southard, Ph.D.
Professor of Geology, Emeritus
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Undergraduate Study

The Department of Earth, Atmospheric, and
Planetary Sciences offers the bachelor's
degree in earth, atmospheric, and planetary
sciences, and the master's and doctoral
degrees in earth and planetary sciences,
atmospheric sciences, oceanography, and
climate physics and chemistry. The depart-
ment also offers a professional master's
degree in geosystems.

Departmental programs apply physics,
chemistry, and mathematics to the study of
the Earth and planets in order to understand
the processes that are active in the Earth's
interior, oceans, and atmosphere, as well as
the interiors and atmospheres of other
planets. The department also uses the basic
sciences to understand the past history of
the Earth and planets. By combining the
past history with models of present physical
and chemical processes, faculty and
students work to develop an understanding
of the dynamics of systems as diverse as the
global climate system, regional tectonics and
deformation, petroleum and geothermal
reservoirs, and the solar system.

Department faculty members teach and
carry out research through programs in
atmospheres, oceans and climate,
geochemistry, geology, geophysics, and
planetary science. Specific research activities
include environmental earth science, global
climate change science, planetary missions,
and earthquake and exploration geophysics.

Modern problems in these fields are
approached by field measurements,
laboratory studies, and theory. Experimental
facilities for training and research are
available not only in departmental laborato-
ries such as the Earth Resources Laboratory,
but also in MIT's interdepartmental laborato-
ries such as the Center for Global Change
Science, Center for Space Research, Lincoln
Laboratory, Haystack Radio Observatory
and Millstone Radar facility, and the Wallace
Astrophysical and Geophysical Observato-
ries (described in Chapter VI), and in
cooperating institutions such as the Woods
Hole Oceanographic Institution.

BACHELOR OF SCIENCE IN EARTH,
ATMOSPHERIC, AND PLANETARY
SCIENCES/COURSE XII

The department offers undergraduate
preparation for professional careers in a wide
range of fields in Geoscience (which includes
geology, geophysics, geochemistry, and
environmental earth science), Physics of
Atmospheres and Oceans, and Planetary
Science and Planetary Astronomy. Students
concentrate in one of these three areas.

The curriculum for the Bachelor of Science in
Earth, Atmospheric, and Planetary Sciences
ensures a fundamental background through
departmental core subjects and advanced
study in an area of concentration that
includes required subjects and restricted
electives. Students are also required to take
field and/or laboratory subjects, and to
complete an independent research project
as part of the degree requirements.

Interested students are invited to visit the
Education Office (Room 54-912) to obtain
more information about the program.

DOUBLE-DEGREE PROGRAMS/
FIVE-YEAR PROGRAMS

Studies in physics, chemistry, biology,
applied mathematics, and electrical or civil
engineering are directly relevant preparation
for work in earth, atmospheric, and planetary
sciences. Students from these departments
can arrange a program of study in Course XII
leading to a second Bachelor of Science in
one of the department's areas of concentra-
tion.

Students with strong academic records from
the Departments of Earth, Atmospheric, and
Planetary Sciences, Chemistry, Physics,
Mathematics, Civil and Environmental
Engineering, Electrical Engineering and
Computer Science, or Chemical Engineering,
should be able to complete a Master of
Science in Earth and Planetary Sciences,
Atmospheric Sciences, and Ocean Sciences,
or the Master of Science in Geosystems
professional degree, in one year of additional
study, particularly if programs are arranged
for this purpose from the beginning of the
fourth year.

The department offers a professional
Master's Degree Program in Geosystems.
This intense, quantitative program is open to
highly motivated students with undergradu-
ate degrees in geoscience, physics,

chemistry, mathematics, or engineering, am
can be completed in one academic year.
The program prepares students for scientc
and management careers in the environmnrr'
tal, natural resources, and technical
consulting industries by providing skills in
computer simulation and modeling of
complex natural systems, as well as
scientific inference and data analysis.

Applications for graduate enrollment in the
department are considered any time after
the beginning of the fourth year. Students
may receive the Bachelor of Science as soon
as the requirements are completed, or may
elect to defer the award for simultaneous
presentation with the Master of Science.

MINOR PROGRAM

The requirements for a Minor in Earth,
Atmospheric, and Planetary Sciences
are as follows:

Core Subjects
Two subjects from:
12.001, 12.002, 12.003, 12.004, 12.006J.
12.102, 12.400

One subject from:
18.03/ Differential Equations
18.034
5.60 Thermodynamics and Kinetics

Restricted Electives
Two or more additional Course XII subjects.
within one of the EAPS concentration areas.
approved by the Minor Advisor

and
12 units from the following:
Lab
12.115, 12.119, 12.307, 12.410J

Field and IAP
12.120, 12.141, 12.213, 12.214, 12.221,
12.265J, 12.310, 12.311, 12.411

Independent Study
12.IND,12.UR

INQUIRIES

Additional information may be obtained frc
the Department of Earth, Atmospheric, and
Planetary Sciences, Education Office,
Room 54-912, MIT, Cambridge, MA 02139-
4307, (617) 253-3381.
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Graduate Study

Bachelor of Science in Earth, Atmospheric, and Planetary Sciences/Course XII

General Institute Requirements (GIRs) Subj

ce Requirement

Aties, Arts, and Social Sciences Requirement

.ted Electives in Science and Technology (REST) Requirement [can be satisfied from among 12.00 1,
2, 12.003, 12.004, and 18.03 or 18.034 in the Departmental Program]

atory Requirement

Total GIR Subjects Required for S.B. Degree

PLUS
Departmental Program Units

!ames below ae followed by credit units, and by prerequisites if any (:orequisites in italics)
Required Subjects 114-126
introductory Material

he /ollowing; subjects;
12.001 Introducttn; to Geology, 12, REST (required for concentration Area 1 majors)
12.002 Physics and Chemistry of the Solid Earth, 12, REST 8.02, 18.02
12.003 Physics of the Atmosphere and Ocean, 12, REST; 8.01, 18.02; (required for concentration Area 2

s5)

12.004 Introduction to Planetary Science, 12, REST; 8.02, 18.03; (required for concentration Area 3 majors)
12.006J Nonlinear Dynamics I: Chaos, 12; 8.02, 18.03

. ,the following mathematics subjects:
18.03 Differential Equations, 12, REST; 18.02* or 18.014

or
18.034 Differential Equations, 12, REST; 18.02' or 18.014

the following research subjects:
12.IND Independent Study (at least 12 units)

or
12.1 hU Undergraduate Thesis (at least 12 units)

(required for Concentration Area 3 mirrors)

Student must complete one of the following three concentration areas
AREA 1 Geoscience
12.005 Applications of Continuum Mechinsu to Ert, Atm' pheric, and Plantary Sciericis, 1?; oh;

18.02, 18.03
12.108 Structure of Earth Materials, 12
12.113 Structural Geology, 12; 12.001, 12.005
5.6c Thermodynamics and Kinetics, 12, REST; 18.02, 5.111*

the following pairs of field subjects:
12.221 Field Geophysics, 6
12.214 Environmental Geophysics, 12; 18.03

or
12.114 Field Geology 1, 6: 12.108. 12.113*
12.115 Field Geology 11, 18. LAB; 12.113, 12.114

AREA 2
5.60
8.03
12. 330J
12-133

Atmospheres, Oceans, and Climate
Thermndynainics and Kinetics, 12. REST; 18.02, 5.11 1'
Physics I1, 12, REST; 8.02, 18.02
Fluid Physics, 12; 5.60'
Atmospheric and Ocean Circulations, 12; 12.003

uf the following physics and mathematics subjects:
8.033 Special Relativity and Classical Mechanics, 12; 8.01, 18.02
8.04 Quantum Physics 1, 12. REST; 8.03*.18.03*
8.07 Electromagnetism II. 12: 8.03, 18.03
18.211 Principles of Applied Mathematics, 12; 18,03'

-he followinglaboratory subjects:
12.307 Weather and Climate Laboratory, 12; 18.02, 8.01, 5.60
12.310 An Introduction to Weather Forecasting. 6, 8,01. 18.01
12,311 Experimental Oceanography, 6

(continued on n

The Department of Earth, Atmospheric, and
Planetary Sciences offers opportunities for

ects graduate study and research in a wide range
of fields, as indicated by the detailed subject

6 descriptions in Chapter VIII. This coursework

8 is the usual prelude to a thesis
demonstrating that the student is capable of
independent and creative research. A

2 successful thesis leads to a graduate
1 degree: either a Master of Science, a Doctor

of Philosophy or a Doctor of Science in the

17 field of specialization.

A graduate thesis may have either a
theoretical, experimental, or observational
focus. Modern laboratory facilities,
computers, instrumentation, and extensive
collections of specimens and data are
available to students. Field study is an
essential part of the graduate curriculum in
geology, geophysics, and geochemistry, and
special arrangements may be made for
summer employment and field research on
departmental projects and with industrial
organizations and government agencies. In
oceanography, sea-going observational
research is an important part of the
educational experience. In atmospheric
science, climate studies, and oceanography,
graduate study includes a mixture of
theoretical and experimental studies sharing
a common appreciation of the dynamics of
the underlying processes.

ENTRANCE REQUIREMENTS FOR
GRADUATE STUDY

In addition to the General Institute Require-
ments for admission listed in Chapter IV, the
department requires preparation equivalent
to the curriculum for the Bachelor of Science
in Earth, Atmospheric, and Planetary
Sciences at MIT for graduate studies in that
field. For atmospheric sciences, climate
studies, meteorology, and oceanography,
the most essential element is a sound
preparation in mathematics and physics,
supplemented if possible by some chemistry.
Students taking their undergraduate work at
other institutions are advised to include in
their programs the equivalent of the
mathematics and physics contained in the
MIT undergraduate curricula. If students are
not fully prepared in certain of the fields or
required subjects, they usually are asked to
extend their studies in these areas while
pursuing advanced work. The doctoral
program can be entered without a Master of
Science as a prerequisite.

extpag
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AREA 3 Planetary Science and Planetary Astronomy
8.03 Physics I1, 12. REST 8.02', 18.02
8.033 Special Relativity and Classical Mechanics, 12; 8.01, 18.02
8.04 Quantum Physics I, 12, REST; 8.03', 18.03'
8.044 Statistical Physics 1, 12; 8.03, 18.03
12.421J Physical Principles of Remote Sensing, 12; 8.03

ft. 0'wing laboratory subject:
12.410J Observational Techniques of Optical Astronomy,12, LAB; 8.03

Departmental Program units that also satisfy the GIRs (24)

Restricted Electives 24-36
rwo or three subjects selected with the approval at the faculty advisor from among EAPS concentration area
electives, mathematics, and physics (36 units in Area 1, 24 units in Areas 2 and 3)

AREA 1: Choose 3: 12.102, 12.104, 12.109, 12.110, 12.119, 12.130, 12.159, 12.162J, 12.163, 12.201,
12.207J, 12.214, 12.215

AREA 2: Choose 2: 12.300J, 12.301, 12.305, 12.306, 12.308, 12.320J
AREA 3: Choose 1: 1.00, C 001; choose 2: 18.04, 18.05, 18.06, 18.075

Unrestricted Electives 48-60

Total Units Beyond the GIRs Required for S.B. Degree 180
No :i .'uh/ct can n(i muntei hotu as p irt ot thu 1 0 ( iet CIRs and as part of the 180 units required beyond the
CiR. f/ s uble' t - i student's ,lepartmental i qrarn will count toward one or the other, but not both.

Notes on Course XI
'Alternate prerequisites are listed in the subject description.

For an explanation of credit units, or hours, please refer to the Guide to Subject Listings in Chapter Vill of this
catalogue.

JOINT MIT-WOODS HOLE
OCEANOGRAPHIC INSTITUTION
PROGRAM

MIT and WHOI have established a prog'
in oceanography which leads to a jointlI,
awarded degree of the Master of Scien
Doctor of Philosophy, or the Doctor of
Science. For details of this program, see
Joint Program in Oceanography and App
Ocean Science and Engineering With the
Woods Hole Oceanographic Institution a
end of this chapter.

MASTER OF SCIENCE IN EARTH AND
PLANETARY SCIENCES, IN
ATMOSPHERIC SCIENCES, OR IN
OCEAN SCIENCES

The General Institute Requirements for
degree of Master of Science in Earth an,:
Planetary Science, in Atmospheric Scie'
or in Ocean Sciences are described in
Chapter IV. An individual program of stu.
and research is arranged to suit the speo
background, needs, and goals of each
student. The program is worked out in n<
by the student with his or her personal
faculty advisor and a departmental come
tee. There are no foreign language requ'.
ments for the degree. Master's students
oceanography and atmospheric science.
have access to the facilities of the joint Ni
WHOI program.

MASTER OF SCIENCE IN
GEOSYSTEMS

The Master of Science in Geosystems
degree is open to students with undergra
ate degrees in geoscience, physics,
chemistry, mathematics, or engineering. "
degree can be completed in one academ n
year and prepares students for scientific I
management careers in the environment-
natural resources, and technical consult
industries by providing skills in computer
simulation and modeling of complex natura
systems, as well as scientific inference a
data analysis. The program requires
students to complete a 108-unit prograr-
consisting of nine subjects and a thesis
project.
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Departmental Centers and
Labs

DOCTOR OF PHILOSOPHY AND
DOCTOR OF SCIENCE

-ral Institute Requirements for the
cc-ree of Doctor of Philosophy or Doctor of
Science are given in Chapter IV. The
>nartment does not require candidates for

doctorate to present evidence of
cmpetence in a foreign language, but it
ongly urges that candidates for the

ccctorate acquire intermediate competence
'-cne or more languages. A specialized

cgram of study and research is tailored to
,i h student's background, needs, and

,cals by the student in consultation with a
ecuIty advisor and a departmental commit-

e A doctoral candidate's program should
ce broad and include formal study in other
,:artments in addition to the specialized
-.hjects that prepare the candidate for
-sis research. Thesis research normally
c-gins immediately after successful comple-

of the general examination by the end of
second year. The general examination is
Irded to test the candidate's aptitude and
paration for independent research.

-sis research is closely supervised by one
'ore faculty members interested in and
<wledgeable about the research topic,
' are chosen by the student and may be
rbers of other departments. The thesis is
ected to meet high professional stan-

ds, and to be a significant original
tribution to the scientific field.

TEACHING AND RESEARCH
A'SISTANTSHIPS

department offers a considerable
iber of research and teaching assistant-
s each year. Research assistants work

cne of the many research projects in the
artment, often related to the student's

-sis research. Teaching assistants assist in
oratory instruction or in the preparation of
hing materials and the grading of

c cers.

-e department also offers several fellow-
S os beyond normal teaching and research
acc'stantships. Selection of individuals is
L caed on the excellence of the applicant's

Drd.

INQUIRIES

Additional information regarding academic
and current research programs in the
department, admission requirements,
assistantship appointments, and financial aid
may be obtained by writing to the Depart-
ment of Earth, Atmospheric, and Planetary
Sciences, Education Office, Room 54-912,
MIT, Cambridge, MA 02139-4307,
(617) 253-3381.

EARTH RESOURCES LABORATORY

The Earth Resources Laboratory (ERL) is one
of the premier research laboratories in the
world in the areas of applied geophysics and
quantitative geology. The lab studies the
spatial heterogeneity of the earth's upper
crust through geophysical imaging, geologi-
cal process modeling, and the interactions
between rock pore systems and migrating
fluids. Laboratory activities are centered
around theoretical, experimental, and
observational research programs in basic
science that have both industrial and
academic applications. Research at the lab
is supported by industry and government
agencies.

ERL's major research activities include:
elastic wave propagation in complex media;
characterization of reservoir properties such
as fracture density, in-situ stress, and fluid
mobility from seismic and well log data;
turbidite depositional dynamics; field
mapping of reservoir scale geologic analogs
in Western Africa; electroseismic phenom-
ena; imaging and simulation of pore-scale
fluid flow; borehole acoustics; reservoir
imaging from surface and borehole seismic
data; GPS measurements of crustal
deformation in the Eastern Mediterranean,
including the North Anatolian fault system in
Turkey; and geophysical monitoring of
groundwater contaminant movement.

ERL's computation environment consists of
a large network of workstations and personal
computers, as well as the Reservoir Science
Visualization Laboratory, which includes a
number of high performance workstations
running data analysis and visualization
software. This facility is used to enhance and
expand ERL's research activities in petro-
leum reservoir imaging and monitoring,
environmental geophysics, and geologic
mapping and remote sensing. ERL also has
a wide range of experimental facilities and
equipment, including a large-scale (5m by
5m) sediment dynamics tank, and Ultrasonic
Laboratory for seismic imaging and borehole
exeriments, and field equipment for seismic,
electrical, and GPR surveys.

Further information can be obtained through
ERL headquarters, Room E34-462, or by
calling Professor John Grotzinger at
(617) 253-3498.
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CENTER FOR GLOBAL CHANGE
SCIENCE

The Center for Global Change Science
(CGCS) is an interdepartmental organization
that seeks to address long-standing
scientific problems that impede the ability to
accurately predict changes in the global
environment. Established in 1990, the CGCS
builds on the long-established MIT research
and education programs in meteorology,
oceanography, atmospheric sciences,
climate physics, chemistry, hydrology, and
satellite remote sensing carried out in the
Schools of Science and Engineering.
Associated CGCS faculty, staff, and student
researchers come from many departments,
including Earth, Atmospheric, and Planetary
Sciences, Civil and Environmental Engineer-
ing, Electrical Engineering and Computer
Science, Chemistry, Biology, Chemical
Engineering, and the Woods Hole Oceano-
graphic Institution. This multidisciplinary
approach encourages collaboration of
researchers with a wide variety of back-
grounds and interests that is vital to
understanding and predicting global change.

The long-term goal of the CGCS is to use
theory and observations to gain an under-
standing of the basic processes and
mechanisms controlling the global environ-
ment, and thereby to accurately predict
environmental changes. The primary
objective of the center involves a sustained
program of basic scientific research focused
on five fundamental processes in the global
climate machine: convection, atmospheric
water vapor, and cloud formation; oceans
and ocean-atmosphere coupling; land-
surface hydrology and hydrology-vegetation
coupling; biogeochemistry of the greenhouse
gases and reflective aerosols; and upper
atmospheric chemistry and circulation. The
aim is to first understand these basic
processes and their potential effects on
climate change, and then to incorporate
them into climate and chemical prediction
models.

The CGCS modeling efforts are carried out
within the MIT Climate Modeling Initiative
(CMI), which is a cooperative endeavor by
the CGCS and the MIT Laboratory for
Computer Science. Formalized in 1997 to
help stimulate innovative approaches to
computation, the CMI provides a central
modeling facility to CGCS faculty and
students. The CMI's goals are to better

understand the evolution of climate over
earth history, and the limits to climate
predictability, and thereby to inform specula-
tions about how climate may change in the
future. The CMI is designed to contribute to
policy studies undertaken by the MIT Joint
Program on the Science and Policy of Global
Change, which is a cooperative effort of the
CGCS and the Center for Energy and
Environmental Policy Research. Launched in
1991 to analyze potential anthropogenic
global climate change and its social and
environmental consequences, the Global
Change Joint Program involves the CGCS in
extensive collaborative efforts with faculty
and student researchers in the Political
Science and Economics Departments, the
Sloan School of Management, the Energy
Laboratory, the Center for International
Studies, and the Marine Biological Labora-
tory at Woods Hole.

For further information, contact the CGCS
office in Room 54-1312, telephone
(617) 253-4902, fax (617) 253-0354, email
cgcs@mit.edu, or the web site at
http://web.mit.edu/cgcs/.

GEORGE R. WALLACE, JR.
ASTROPHYSICAL OBSERVATORY

The George R. Wallace, Jr., Astrophysical
Observatory is a versatile facility for research
and teaching optical astronomy. The
observatory located in Westford, Massachu-
setts, has two optical telescopes with 16-
inch and 24-inch diameters and unique
electronic instrumentation. The telescopes
are used in formal instruction for student
research projects, and as testbeds for
instrumentation to be used with larger
telescopes. Further information on the
Wallace Observatory may be obtained by
contacting Professor James L. Elliot,
Department of Earth, Atmospheric, and
Planetary Sciences, Room 54-422, MIT,
Cambridge, MA 02139-4307,
(617) 253-6308, email jle@mit.edu, or the
web site at http://web.mit.edu/wallace/.

WALLACE GEOPHYSICAL
OBSERVATORY

The George R. Wallace, Jr., Geophysical
Observatory is a unique research facility
designed to monitor ground motions and tI:
aid in the development and testing of new
seismic and other geophysical instrument.
tion. It is also a key component of MIT's fi.
station seismic network in New England.

Located 35 miles north of Boston in
Westford, Massachusetts, the observator\
has a large, multi-room underground vault
and a surface control room. The vault has a
controlled temperature environment and
instrument piers resting directly on the
basement granite. The observatory contains
sensitive seismometers and instruments for
monitoring ground tilts and the earth's tidal
motions. The surface building houses a wc>,
area and control and recording instrumen-
Data from the observatory are telemeterec:
directly to the Earth Resources Laborator
the Department of Earth, Atmospheric, ar:
Planetary Sciences. The data from the
observatory and the New England Seismic
Network are recorded, displayed, and
analyzed by three dedicated COMPAQ
computers, which are also connected to
workstations to facilitate data sharing and
transfers. Data from the observatory alona
with the numerous resources of the depa
ment provide a unique facility for under-
graduates, graduate students, and staff tc
pursue research concerning the interior o'
the earth.

Further information may be obtained by
contacting the Director, Professor M. Nafi
Toksdz, Room E34-440, MIT, Cambridge.
MA 02139-4307, (617) 253-7852, email
nafi@erl.mit.edu.
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Faculty and Staff

Faculty and Teaching Staff

D a Alexander Vogan, Jr., Ph.D.
,oifessor of Mathematics

ad of the Department

Daniel J. Kleitman, Ph.D.
:essor of Applied Mathematics
* man, Committee on Applied Mathemat-

ard Burt Melrose, Ph.D.
Professor of Mathematics
Chairman, Committee on Pure Mathematics

Professors
:nael Artin, Ph.D.

P-ofessor of Mathematics

David J. Benney, Ph.D.
Professor of Applied Mathematics

Hung Cheng, Ph.D.
Professor of Applied Mathematics

Ase Johan de Jong, Ph.D.
Professor of Mathematics
Do leave, fall)

Sorhard Mansfield Dudley, Ph.D.
P0,fessor of Mathematics

Daniel Z. Freedman, Ph.D.
P0 fessor of Applied Mathematics

S, David Friedman, Ph.D.
P essor of Mathematics

n leave, spring)

"ey Philip Greenspan, Ph.D.
ssor of Applied Mathematics

r William Guillemin, Ph.D.
P ossor of Mathematics

S ,rdur Helgason, Ph.D.
P, lessor of Mathematics

-hael J. Hopkins, Ph.D.
essor of Mathematics

David S. Jerison, Ph.D.
crafessor of Mathematics

Victor Ka6, Ph.D.
Professor of Mathematics
Kn leave, spring)

Steven Kleiman, Ph.D.
Professor of Mathematics

F. Thomson Leighton, Ph.D.
Professor of Applied Mathematics
(On leave, fall)

George Lusztig, Ph.D.
Norbert Wiener Professor of Mathematics
(On leave, fall)

Arthur Paul Mattuck, Ph.D.
Professor of Mathematics

Haynes R. Miller, Ph.D.
Professor of Mathematics

Tomasz S. Mrowka, Ph.D.
Professor of Mathematics

Hartley Rogers, Jr., Ph.D.
Professor of Mathematics
(On leave, spring)

Rodolfo Ruben Rosales, Ph.D.
Professor of Applied Mathematics

Gerald Enoch Sacks, Ph.D.
Professor of Mathematical Logic

Isadore Manual Singer, Ph.D.
Institute Professor
Professor of Mathematics

Michael Sipser, Ph.D.
Professor of Applied Mathematics
(On leave, spring)

Richard P. Stanley, Ph.D.
Levinson Professor of Applied Mathematics

W. Gilbert Strang, Ph.D.
Professor of Mathematics
(On leave, spring)

Daniel W. Stroock, Ph.D.
Professor of Mathematics

Gang Tian, Ph.D.
Simons Professor of Mathematics
(On leave, spring)

Alar Toomre, Ph.D.
Professor of Applied Mathematics

Associate Professors
Bonnie A. Berger. Ph.D.
Associate Professor of Applied Mathematics

Alan Edelman, Ph.D.
Associate Professor of Applied Mathematics

Pavel I. Etingof, Ph.D.
Associate Professor of Mathematics

Michel X. Goemans, Ph.D.
Associate Professor of Applied Mathematics

Lars Hesselholt, Ph.D.
Associate Professor of Mathematics

Assistant Professors
Martin Z. Bazant, Ph.D.
Assistant Professor of Applied Mathematics

Sara Billey, Ph.D.
Assistant Professor of Applied Mathematics

Hubert L. Bray, Ph.D.
Assistant Professor of Mathematics
(On leave, spring)

John W. Bush, Ph.D.
Assistant Professor of Applied Mathematics

Lucia Caporaso, Ph.D.
Assistant Professor of Mathematics
(On leave)

David V. Ingerman, Ph.D.
Assistant Professor of Applied Mathematics
(On leave, fall)

Byunghan Kim, Ph.D.
Assistant Professor of Mathematics

Igor Pak, Ph.D.
Assistant Professor of Applied Mathematics

Alexander Postnikov, Ph.D.
Assistant Professor of Applied Mathematics

Daniel A. Spielman, Ph.D.
Assistant Professor of Applied Mathematics
(On leave, fall)

Andras Szenes, Ph.D.
Assistant Professor of Mathematics
(On leave, spring)

Maurice H.P.M. van Putten, Ph.D.
Assistant Professor of Applied Mathematics
(On leave, fall)

Andras Vasy, Ph.D.
Assistant Professor of Mathematics

Santosh S. Vempala, Ph.D.
Assistant Professor of Applied Mathematics
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Visiting Faculty
Dan Abramovich, Ph.D.
Associate Professor of Mathematics

Senior Lecturer
John B. Lewis, Ph.D.

C.L.E. Moore Instructors
Denis Auroux, Ph.D.
Anders S. Buch, Ph.D.
Emma E. Carberry, Ph.D.
Bohui Chen, Ph.D.
Mihalis Dafermos, Ph.D.
Stephen M. Devlin, Ph.D.
Alexandru D. lonescu, Ph.D. (On leave, fall)
Vadim Y. Kaloshin, Ph.D.
Dennis S. Keeler, Ph.D. (On leave, fall)
Oleg E. Kovrijkine, Ph.D.
Anna Lachowska, Ph.D. (On leave, spring)
Anton Malkin, Ph.D. (On leave)
Rahim N. Moosa, Ph.D. (On leave)
Catherine H. O'Neil
Martin C. Olsson, Ph.D. (On leave)
Viktor Ostrik, Ph.D.
Joao P. Santos, Ph.D. (On leave, fall)
Alexander Scorichenko, Ph.D. (On leave)
Jason M. Starr, Ph.D. (On leave, spring)
Christine J. Taylor, Ph.D. (On leave)
Jeff A. Viaclovsky, Ph.D.
Balint Virag, Ph.D.
Xiaodong Wang, Ph.D.
Nina Zipser, Ph.D.

Instructors in Applied Mathematics
Arezki E3ioid ud, Fh..).
Marko T. Huhtanen, Ph.D.
Dionisios Margetis, Ph.D.
Thomas Peacock, Ph.D.
Rom Pinchasi, Ph.D.
Dan Stofanica, Ph.D.

Lecturer
Michael S. Hardy, Ph.D.
Lecturer of Applied Mathematics

Administrative Staff

Paula F. Duggins, M.A.
Administrative Officer

Joanne E. Jonsson, B.S.
Academic Administrator

Tivon N. Luker
Systems Coordinator

Linda E. Okun, M.A.
Graduate Administrator

Dennis L. Porche, B.A.
Assistant to the Department Head

Professors Emeriti

Herman Chernoff, Ph.D.
Professor of Applied Mathematics, Emer

Francis Begnaud Hildebrand, Ph.D.
Professor of Mathematics, Emeritus

Kenneth Myron Hoffman, Ph.D.
Professor of Mathematics, Emeritus

Louis Norberg Howard, Ph.D.
Professor of Applied Mathematics, Emer!.

Daniel Marinus Kan, Ph.D.
Professor of Mathematics, Emeritus

Bertram Kostant, Ph.D.
Professor of Mathematics, Emeritus

Chia-Chiao Lin, Ph.D.
Institute Professor
Professor of Applied Mathematics, Emerit..

Willem V. R. Malkus, Ph.D.
Professor of Applied Mathematics, Emen

William Ted Martin, Ph.D.
Professor of Education and Mathematics
Emeritus

James Raymond Munkres, Ph.D.
Professor of Mathematics, Emeritus

Richard Donald Schafer, Ph.D.
Professor of Mathematics, Emeritus

George Brinton Thomas, Jr., Ph.D.
Professor of Mathematics, Emeritus

George William Whitehead, Ph.D.
Professor of Mathematics, Emeritus

Research Staff

Postdoctoral Associate
C>r pern Giy. Ps. D.

Postdoctoral Fellows
Adam Kalai, Ph.D.
Paul Loya, Ph.D.
Ezra Miller, Ph.D.
Christine J. Taylor, Ph.D.
Jessica M. Young, Ph.D.
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Overview

Thi word that best characterizes the
De; artment of Mathematics is diversity. The
.euearch activities and subject offerings of

department range from such fields as
mechanics, mathematical physics,
ncanatorics, theoretical computer science,

c statistics to such basic areas of
-aematics as real and complex analysis,
dern algebra, Lie groups, logic, geometry
manifolds, and algebraic topology. The

2els at which these subjects are offered
as well, ranging from introductory

urial to the frontiers of current research.

options for an undergraduate degree in
-)Jthematics are similarly diverse, and
codude a program that gives a broad
oc view of applied mathematics, one that
ieads into the field of theoretical computer
sccnce, and another that prepares the
scudent to do graduate work in mathemati a
The department also offers an option that
a '.>vs students, with the help of their
advisors, to design their own programs. This
ction is particularly popular with students

plan to combine their mathematical
soJies with an in-depth exploration of
ather field, such as economics, physics,

.,jsiness.

lepartment offers the Ph.D. in math-
entics, which involves both study and
or nal research in one or more of the fields

. above.

y, the diversity of the department is
Scted in the wide variety of career patha
wed by its graduates. Many go on to
i n business, industry, or government, .)
I their mathematical backgrounds hav
ared them; others go on to become
ssors or high-level researchers. Finally,
undergraduate majors go on to

rate work in other fields, often fields
cad to mathematics.

ore information, see the department
site at http://www-math.mit.edu/.

Bachelor of Science in Mathematics/Course XVIII-Applied Mathematics Option

The program for freshmen entering in the summer of 2001 or later inciudes a Comimunication Requirement of 4
subjects: 2 Humanities, Arts, and Social Sciences (HASS) subjects designated as Communication Intensive
(CI-H) and 2 Communication intensive subjects in the major, to be specified in the 2002-2003 Bul/etin

General Institute Requirements (GIRs) Subjects

Science Reqiirement

Humanities, Arts, and Social Sciences Requirement

Restricted Electives in Science and Technology (REST) Requirement [one subject can be satisfied by
18.03 or 18.034 in the Departmental Program]

Laboratory Requirement

Total GIR Subjects Required for S.B. Degree

Plus
Departmental Program

Obiici no. bOw~ are followed by credit units, and by prerequisites if any (coieocuisites it itaic's)
Required Subjects

18.03 Differential Equations, 12, REST; 18,02 or 18.014
of

18.034 Differential Equations. 12, REST; 18.02' or 18,014
18.310 Principles of Applied Mathematics, 12; 18.02'
18.311 Principles of Applied Mathematics, 12; 18.03'
O'e of the following two subjects:
18.04 Complex Variables with Applications, 12; 18.03
18.112 Functions of a Complex Variable, 12; 18.100
One of the following two subjects:
18.06 Linear Algebra, 12, REST; 18.02*
18.700 Linear Algebra, 12; 18.02'

Restricted Electives
Rousri a 18 subjects from the following two groups with at least one subject from each grou/>

Group I Piobalbility and Statistics, Combinatorics, Computer Science
Group 11 Numerical Analysis, Physical Mathernatics. Nonlinear Dynamics

Departmental Program units that also satisfy the GIRs

Unrestricted Electives

6

8

2

17

Units

60

48

(12)

84

Total Units Beyond the GIRs Required for S.B. Degree 180
c i ' a 0 . .010. i t'oth s pr. of !hie 1 ir i , ds o rnc n a t arl -f tho 180 [nits ro uiid fv ho

(SilO. E: u t iit 'i la .I; a m0 n1 l t1 ai in .,

Notes on Course XVIII
A list of acceptable subjects is iaS a Rorm ' 108.

*Alternate prerequisites are listed in the subject description.

For an explanation of credit units. or hours, please refer to the Guide to Subject Listings in Chapter Viii of this
catalogue.
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Undergraduate Study

Bachelor of Science in Mathematics/Course XVIII-Theoretical Mathematics Option

The prograin for freshmen entering iII the sumnier of 2001 or later includes a Coinunication Requirement of 4
subjects: 2 Humanities, Arts, and Social Sciences (HASS) subjects designated as Communication Intensive
(CI-H) and 2 Comiriunication Intensive subjects in the major, to be specified in the 2002-2003 Bulletin.

General Institute Requirements (GIRs) Subjects

Science Requirernent 6

Humanities, Arts, ano so. scno. H.gSremii: 8

Restricted Electives in Science and Technology (REST) Requirement [one subject can be satisfied by
18.03 or 18.034 in the Departmental Programl 2

Laboratory Requirement 1

Total GIR Subjects Required for S.B. Degree 17

Plus
Departmental Program Units

.5. et I 'r sorvs hire tolowed by credit units, and by prerequisites if any (corequisites in italics)
Required Subjects 72

18.03 Differential Equations, 12, REST: 18,02' or 18,014
or

18.034 Differential Equations, 12, REST; 18.02' or 18.014
18.100BAnalysis 1, 12; 18.03*
D, !he following two subjects:
18.101 Analysis 11, 12; 18.100B, 18.700*
18.103 Fourier Analysis-Theory and Applications, 12; 18.1008

plus
18.701 Al; ebra 1, 12: 18.700*
18.702 Aiqojbra 11, 12: 18.701
18.901 Introduction to Topology, 12: 18.10013

Restricted Electives 36

An) upper ;vl vMathernatics Sminar' ( u. i

Two additional Course 18 subjects of essentially different content, with the first decimal digit one or higher (24 units)

Departmental Program units that also satisfy the GIRs (12)

Unrestricted Electives 84

Total Units Beyond the GIRs Required for S.B. Degree 180
N ,ifi t uk , itod ii'' i t , hrr' 1 C'di ( and as part of the 180 units required hevoind

Notes on Course XVIII
s i. ' , : :, ' ' 18.904.

Alternaute prerequisites are listed in the subject description.

For an explanation of credit units, or hours, please refer to the Guide to Subject Listings in Chapter VIII of this
catalogue.

An undergraduate degree in mathematics
provides an excellent basis for graduate work
in mathematics or computer science, or for
employment in such mathematics-related
fields as systems analysis, operations
research, or actuarial science.

Because the career objectives of under-
graduate mathematics majors are so divers
each undergraduate's program is individuai
arranged through collaboration between the
student and his or her faculty advisor. In
general, students are encouraged to explore
the various branches of mathematics, both
pure and applied.

Undergraduates seriously interested in
mathematics are encouraged to elect an
upper-level mathematics seminar. This is
oormally done during the junior year or the
rrst semester of the senior year. The
experience gained from active participatior -
a seminar conducted by a research math-
ematician is particularly valuable for a studer!
planning to pursue graduate work.

There are three undergraduate programs tO
lead to the degree Bachelor of Science in
Mathematics: a General Mathematics Option.
an Applied Mathematics Option for those
who wish to specialize in that aspect of
mathematics, and a Theoretical Mathemali u
Option for those who expect to pursue
graduate work in pure mathematics. A fourth
undergraduate program leads to the degree
Bachelor of Science in Mathematics with
Computer Science; it is intended for studenS
seriously interested in theoretical computer
science.

BACHELOR OF SCIENCE IN
MATHEMATICS/COURSE XVIII

General Mathematics Option
This option is the one followed by most
students who major in mathematics. Besi._
the General Institute Requirements, the
requirements consist of 18.03 Differential
Equations, or 18.034 Differential Equations.
and eight 12-unit subjects in Course 18 of
essentially different content, including at least
six advanced subjects (first decimal digit one
or higher). This leaves available 84 units of
unrestricted electives. The requirements are
flexible in order to accommodate several
categories of students: students who pursue
programs that combine mathematics with a
related field (such as physics, economics, c,
management); students interested in both
theoretical and applied mathematics; and
students who use mathematics as a generr
Institute major.
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Applied Mathematics Option
Applied mathematics is the mathematical
stLy of general scientific conCepts,
principles, and phenomena that, because of
their widespread occurrence and application,
relate or unify various disciplines. The core of
the program at MIT concerns the following
principles and their mathematical formula-
tions: propagation, equilibrium, stability,
optimization, computation, statistics, and
random processes.

Sophomores interested in applied math-
ematics typically survey the field by enrolling
in 18.310 and 18.311 Principles of Applied
Mathematics. Subject 18.310, given only in
the first term, is devoted to the discrete
aspects of the study and may be taken
concurrently with 18.03. Subject 18.311,
given only in the second term, is devoted to
continuous aspects and makes considerable
use of differential equations.

The subjects in Group I of the program
correspond roughly to those areas of ., i
mathematics that make heavy use of
discrete mathematics, while Group II
emphasizes those subjects that deal mainly
with continuous processes. Naturally, there
is a good deal of overlap; for example, such
subjects as probability or numerical analysis
have both discrete and continuous aspects.

Students planning to go on to graduate work
in applied mathematics should also take
scoe basic subjects in analysis and algebra.

Theoretical Mathematics Option
retical mathematics (or "pure" math-

eritics) is the study of the basic concepts
and structures that underlie the mathemati-
ca tools used in science and engineering. Its
purpose is to search for a deeper under-
standing and an expanded knowledge of
mathematics itself.

Traditionally, pure mathematics has been
classified into three general fields: analysis,
which deals with continuous aspects of
mathematics; algebra, which deals with
discrete aspects; and geometry. The
undergraduate program is designed so that
students become familiar with each of these
areas. Students may also wish to explore
sucn other topics as logic, number theory,
complex analysis, geometry, and subjects
within applied mathematics.

Bachelor of Science in Mathematics with Computer Science/Course XVIII-C

The program for freshmen enterrig in the summer of 2001 or later includes a Communication Requirement c
subjects: 2 Humanities, Arts, and Social Sciences HASS) subjects designated as Communication Intensive
(Cl-H) and 2 Communication Intensive subjects in the major, to be specified in the 2002-2003 Bulletin.

General Institute Requirements (GIRs)

Science Requrement

Humanities, Arts, and Social Sciences Requirement

Restricted Electives in Science and Technology (REST) Per iiiinein cin fi t 
0 

cr1 I n3 [ , r
and 6.001 in the Departrental Program l

Laboratory Requirement

Total GIR Subjects Required for S.B. Degree

Plus
Departmental Program

Oroocl r n'un I,'r~are folowed by credit units, and by prerequisites it any (corequisites in itaics)
Required Subjects

18.03 Differential Equations, 12, REST; 18.02* or 18.014
or

18.034 Differential Equations, 12, REST: 18.02' or 18.014
6.001 Structure and interpretation of Computer Programs, REST: 15
18.410J Introduction to Algorithms, 12: 6.001, 18.062J'
18.06 Linear Algebra, 12: 18.02*

or
18.700 Linear Algebra, 12: 18.02*

Oron siibject from each of the following pairs:
18.062J Mathematics for Computer Science, 12: 18.02'

Or
18.310 Principles of Applied Mathematics, 12; 18.02'
18.400J Automata, Computability, and Complexity, 12; 6.042J

Yr
18.404J Theory of Computation, 12; 18.062J*
6.033 Cormputer System Engineering, 12: 6.004,

or
6.170 Laboratory in Software Engineering, 15; 6.001

Subjects

6

8

2

17

Units

87-90

Restricted Electives 72

Frn ,lr C t i irsi 1i subjects ind two additional Couc, 6i u

The overall program must consist of subjects of essentially different content, and must include at least five
Course 18 subjects with first decimal diqit one or higher.

Departmental Program units that also satisfy the GIRs

Unrestricted Electives

(27)

48-51

Total Units Beyond the GIRs Required for S.B. Degree 183
O subject c tn r'r'nin .,th as part of the 17-subject GIRs arid ar, 'art of the 183 units required beyond the

GIRs. Every subject. ir 'he -.'udent's departmental program will count toward one or the other. bit not both.
Notes on Course XVIII-C
Recommended alternative

*Alternate prerequisites are listed in the subject description.

For an explanation of credit units, or hours. please refer to the Guide to Subject Listings in Chapter Vill of this
catalogue.
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Graduate Study

The subject 18.100B Analysis I is basic to
the program. Since this subject is strongly
proof-oriented, many students find an
intermediate subject such as 18.06 Linear
Algebra or 18.700 Linear Algebra useful as
preparation.

The subject 18.701 Algebra I is more
advanced and should not be elected until the
student has had some experience with
proofs (as in 18.100B or 18.700).

BACHELOR OF SCIENCE IN
MATHEMATICS WITH COMPUTER
SCIENCE/COURSE XVIII-C

Mathematics and computer science are
closely related fields. Problems in computer
science are often formalized and solved with
mathematical methods. It is likely that the
most important problems currently facing
computer scientists will be solved by
researchers skilled in algebra, analysis,
combinatorics, logic and/or probability
theory, as well as computer science.

The purpose of this program is to educate
students in precisely these areas. First, the
program provides a broad background in
mathematics, equivalent to that of the other
mathematics options, but emphasizing areas
of greatest application to computer science.
Second, it provides a solid core of education
in computer science, beginning with 6.001
Structure and Interpretation of Computer
Programs, and followed by further work in
Course 6. The program is completed with
two advanced subjects in theory of compu-
tation and algorithms, which provide an
introduction to the most mathematically
intensive branches of computer science.

Some flexibility is allowed in this program. In
particular, students may substitute the more
advanced subject 18.701 Algebra I for
18.06.

MINOR PROGRAM

The requirements for a Minor in
Mathematics are as follows:

Six 12-unit subjects in mathematics, beyond
the Institute calculus requirement, of
essentially different content, including at least
four advanced subjects (first decimal digit
one or higher).

For a general description of the Minor
Program, refer to Chapter 111.

INQUIRIES

Inquiries regarding academic programs may
be addressed to Joanne Jonsson, Under-
graduate Mathematics Office, Room 2-108,
MIT, Cambridge, MA 02139-4307,
(617) 253-2416.

Additionally, the following information sheets
are available in Room 2-108:
What Math Subject Shall I Take?
Careers in Mathematics
Thinking of Majoring in Mathematics?

The department offers programs covering a
broad range of topics leading to the Doctor
of Philosophy and the Doctor of Science.
Numerous formal and informal seminars, as
well as a joint weekly mathematics collo-
quium sponsored alternately by MIT,
Brandeis University, and Harvard University,
supplement the subject offerings.

Candidates whose primary interest is in the
field of pure mathematics ordinarily taka
most of their subjects in the department. -
addition to their advanced specialization,
students are encouraged to acquire breact-
by taking basic subjects in analysis, algebra,
geometry, Lie theory, logic, and topology.
Candidates whose primary interest is in
applied mathematics are expected to
acquire breadth by taking subjects in
astrophysics, combinatorics, fluid dynamics,
theoretical physics, numerical analysis,
statistics, and/or the theory of computation.
Students are encouraged to study important
aspects of one or more engineering or
scientific fields closely related to research in
applied mathematics. Assistance or
collaboration in problems in pure or applied
mathematics, which are being investigated
by members of the staff, may constitute pn
of a graduate student's program.

ENTRANCE REQUIREMENTS FOR
GRADUATE STUDY

Students are expected to have one year
college-level natural science in addition tu 0

undergraduate mathematics program
approximating that of mathematics major a
MIT. Students may enter the applied
mathematics program from any undergra
ate field of concentration; however, spec
consideration is given to students with a
strong scientific background.
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DOCTOR OF PHILOSOPHY AND
DOCTOR OF SCIENCE

b basic requirements for these degrees
oven in Chapter IV, and the details of the

am are explained in a set of notes
2able from the department. The first

is to take subjects (normally 11
tcts totaling 132 hours of graduate

o and to prepare for the general
ifing examination. Doctoral candidates
Jquired to have a reading knowledge of

* ematical French, German, Italian,
2 n, Spanish, or Chinese. For students
pure mathematics program, the

nart of the general examination covers
* areas chosen by the student in
-Itation with the Chairman of the
* mittee on Graduate Students. One of

hnree areas is examined in greater depth
anormally becomes the field of specializa-
The examiner in this area normally
*mes the thesis advisor. The examination

-e passed by the last day of classes of
ient's fourth semester.

ents electing the applied
mathematics program, the basic objective

roper balance of specialization and
oty. A range of subjects is required,

ng at least one in discrete and one in
* nuous applied mathematics. By the end

first year of study, the degree
date in consultation with an advisor
submit a plan of study for approval by

\pPlied Mathematics Committee.

eneral oral examination in applied
(.matics, which tests the student's
etence in the area chosen for thesis
ch, should be passed early in the
qt's fourth semester.

'er the pure mathematics or applied
'matics program, the student may

ly begin thesis research under the
ision of a thesis advisor after success-
,assing the specific requirements set in
* neral examination. The thesis must
sent original research of high quality,
vhile the student is at MIT, and is

oily expected to be finished by the end
fourth year of graduate study. The
ft may have a thesis advisor outside

epartment, subject to the rules set forth
department. Upon submitting the
he student must pass an oral thesis

m nation.

TEACHING AND RESEARCH
ASSISTANTSHIPS

Most graduate students in mathematics are
supported in full or in part by Teaching
Assistantships, Fellowships, or Research
Assistantships. This support is renewed for
students who are progressing satisfactorily,
so that they are supported for a total of four
years. Entering students who have not been
offered aid should not expect aid in later
years.

INQUIRIES

Additional information regarding academic or
research programs in mathematics,
admissions, or financial aid, may be obtained
from Linda Okun, Graduate Mathematics
Office, Room 2-233, MIT, Cambridge, MA
02139-4307, (617) 253-2689.

Degree Programs and Requirements 
317

Degree Programs and Requirements 317



Faculty and Staff

Faculty and Teaching Staff

Marc Aaron Kastner, Ph.D.
Donner Professor of Science
Head of the Department

Professors
Ulrich Justus Becker, Ph.D.
Professor of Physics

John Winston Belcher, Ph.D.
Professor of Physics
Class of 1960 Faculty Fellow
Margaret MacVicar Faculty Fellow

George Bernard Benedek, Ph.D.
Alfred H. Caspary Professor of Physics
and Biological Physics

Ahmet Nihat Berker, Ph.D.
Professor of Physics
(On leave)

William Bertozzi, Ph.D.
Professor of Physics

Edmund W. Bertschinger, Ph.D.
Professor of Physics
(On leave, spring)

Robert J. Birgeneau, Ph.D.
Cecil and Ida Green Professor of Physics
(On leave)

Wit Busza, Ph.D.
Francis L. Friedman Professor of Physics
Margaret MacVicar Faculty Fellow

Claude Roger Canizares, Ph.D.
Bruno Rossi Professor of Physics
Director, Center for Space Research

Min Chen, Ph.D.
Professor of Physics

Bruno Coppi, Ph.D.
Professor of Physics

Mildred Spiewak Dresselhaus, Ph.D.
Institute Professor
Professor of Electrical Engineering and
Physics

James Ludlow Elliot, Ph.D.
Professor of Astronomy and Physics
Director, George R. Wallace, Jr.
Astrophysical Observatory

Edward Henry Farhi, Ph.D.
Professor of Physics

Michael Stephen Feld, Ph.D.
Professor of Physics
Director, Spectroscopy Laboratory

Peter H. Fisher, Ph.D.
Professor of Physics

Jerome Isaac Friedman, Ph.D.
Institute Professor
Professor of Physics

Jeffrey Goldstone, Ph.D.
Cecil and Ida Green Professor of Physics

Thomas John Greytak, Ph.D.
Professor of Physics
Margaret MacVicar Faculty Fellow
Associate Head for Education

Alan Harvey Guth, Ph.D.
Victor F. Weisskopf Professor of Physics

Jacqueline N. Hewitt, Ph.D.
Professor of Physics

Erich Peter Ippen, Ph.D.
Elihu Thomson Professor of Electrical
Engineering and Physics

Roman Wladimir Jackiw, Ph.D.
Jerrold Zacharias Professor of Physics

Robert Loren Jaffe, Ph.D.
Professor of Physics
Otto and Jane Morningstar Professor of
Science
Margaret MacVicar Faculty Fellow
Director, Center for Theoretical Physics

John Dimitris Joannopoulos, Ph.D.
Francis Wright Davis Professor of Physics

Paul Christopher Joss, Ph.D.
Professor of Physics
(On leave, fall)

Mehran Kardar, Ph.D.
Professor of Physics
(On leave)

Arthur Kent Kerman, Ph.D.
Professor of Physics

Wolfgang Ketterle, Ph.D.
John D. MacArthur Professor of Physics
(On leave, fall)

Daniel Kleppner, Ph.D.
Lester Wolfe Professor of Physics
Associate Director, Research Laboratory of
Electronics

Stanley Benedict Kowalski, Ph.D.
Professor of Physics

Patrick A. Lee, Ph.D.
William and Emma Rogers Professor of
Physics

Leonid S. Levitov, Ph.D.
Professor of Physics

Walter Hendrik Gustav Lewin, Dr.Tech.Sc
Professor of Physics

James David Litster, Ph.D.
Professor of Physics

June Lorraine Matthews, Ph.D.
Professor of Physics
Director, Laboratory for Nuclear Science

Richard G. Milner, Ph.D.
Professor of Physics
Director, Bates Linear Accelerator Center

Ernest J. Moniz, Ph.D.
Professor of Physics

John William Negele, Ph.D.
William A. Coolidge Professor of Physics

Miklos Porkolab, Ph.D.
Professor of Physics
Director, Plasma Science and Fusion Cer-

David Edward Pritchard, Ph.D.
Professor of Physics

Lisa J. Randall, Ph.D.
Professor of Physics

Saul Alan Rappaport, Ph.D.
Professor of Physics

Robert Page Redwine, Ph.D.
Professor of Physics
Dean for Undergraduate Education

Paul Schechter, Ph.D.
William A.M. Burden Professor of
Astrophysics
(On leave, fall)

Paraskevas A. Sphicas, Ph.D.
Professor of Physics
(On leave)

Samuel C. C. Ting, Ph.D.
Professor of Physics
Thomas Dudley Cabot Professor of Physic'
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-ainer Weiss, Ph.D.
Dlessor of Physics
cl ieave, fall)

x- Gang Wen, Ph.D.
:essor of Physics

K'iRk Wilczek, Ph.D.
Herman Feshbach Professor of Physics

R, ,ard Kumeo Yamamoto, Ph.D.
Prp essor of Physics

Be on Zwiebach, Ph.D.
P,-essor of Physics

Associate Professors
R:vmond C. Ashoori, Ph.D.
Associate Professor of Physics

Tikr shi Imai, Ph.D.
Associate Professor of Physics

Krnhna Rajagopal, Ph.D.
As> )ciate Professor of Physics
On eave)

doleric Rasio, Ph.D.
A ciate Professor of Physics
?;ave)

Jens Wiese, Ph.D.
A> )ciate Professor of Physics
O eave)

Boieslaw Wyslouch, Ph.D.
Associate Professor of Physics

Assistant Professors
S ! Michael Burles, Ph.D.
Ass stant Professor of Physics

D->uto Chakrabarty, Ph.D.
A55 stant Professor of Physics
A 'ed P. Sloan Research Fellow

A rogio Francesco Fasoli, Ph.D.
-'ant Professor of Physics

ve)

; Gao, Ph.D.
stant Professor of Physics

nay Hanany, Ph.D.
tant Professor of Physics

Hudson, Ph.D.
stant Professor of Physics

ria Kaspi
tant Professor of Physics

eave)

Erotokritos Katsavounidis, Ph.D.
Assistant Professor of Phyics

Young Sang Lee, Ph.D.
Assistant Professor of Physics

Nergis Malavala, Ph.D.
Assistant Professor of Physics

Christoph M. E. Paus, Ph.D.
Assistant Professor of Physics

Gunther Roland, Ph.D.
Assistant Professor of Phyics

Kate Scholberg, Ph.D.
Assistant Professor of Physics

Sebastian Seung
Assistant Professor of Physics and
Computational Neuroscience
Assistant Investigator, Howard Hughes
Medical Institute

Washington Taylor IV, Ph.D.
Class of 1942 Career Development
Professor
Assistant Professor of Physics
Alfred P. Sloan Research Fellow

Senthil Todadri, Ph.D.
Assistant Professor of Physics

Alexander van Oudenaarden, Ph.D.
Assistant Professor of Physics
Alfred P. Sloan Research Fellow

Frank Wrthwein, Ph.D.
Assistant Professor of Physics
(On leave, spring)

Senior Lecturers
Roshan Lal Aggarwal, Ph.D.
Peter Dourmashkin, Ph.D.
Jordan Kirsch, Ph.D.
Alan Jay Lazarus, Ph.D.
George S.F. Stephans, Ph.D.
Edwin F. Taylor

Lecturers
David Kaiser, Ph.D.
Scott Sewell, Ph.D.

Senior Research Scientists
Joseph Dennis Burger, Ph.D.
Thomas William Donnelly, Ph.D.
Alan Jay Lazarus, Ph.D.
Earl S. Marmar, Ph.D.
Leslie J. Rosenberg, Ph.D.
Frank E. Taylor, Ph.D.
Richard J. Temkin, Ph.D.

Research Associates
Aleksey Lomakin, Ph.D.
Jayanti Pande, Ph.D.

Research Specialist
Steven C. LaMarra. M.S.

Technical Instructors
Markos Hankin, B.S.
Guy F. Pollard
Zachary Rouse, B.S.
William Sanford, B.S.

Administrative Staff

Carol Breen
Communications/Pappalardo Fellowship
Program Administrator

Brian E. Canavan, M.Ed.
Education Administrator

Marybeth Costa, M.S.
Financial Officer

Virginia Esau, A.B.D.
Administrative Officer

Heather G. Williams, B.A.
Personnel Administrator

Professors Emeriti

Michel Baranger, Ph.D.
Professor of Physics, Emeritus

Aron Myron Bernstein, Ph.D.
Professor of Physics, Emeritus

Hale Van Dorn Bradt, Ph.D.
Professor of Physics, Emeritus

Bernard Flood Burke, Ph.D.
Professor of Physics, Emeritus

George Whipple Clark, Ph.D.
Professor of Physics, Emeritus

Eric Richard Cosman, Ph.D.
Professor of Physics, Emeritus

Peter Theodore Demos, Ph.D.
Professor of Physics, Emeritus

Martin Deutsch, Ph.D., Sc.D.
Professor of Physics, Emeritus

Thomas H. Dupree, Ph.D.
Professor of Physics, Emeritus

Harald A. Enge, Ph.D.
Professor of Physics, Emeritus
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Overview

Anthony Philip French, Ph.D.
Professor of Physics, Emeritus

Lee Grodzins, Ph.D.
Professor of Physics, Emeritus

Kerson Huang, Ph.D.
Professor of Physics, Emeritus

Robert Inslee Hulsizer, Jr., Ph.D.
Professor of Physics, Emeritus

Karl Uno Ingard, Ph.D.
Professor of Aeronautics and Astronautics
and Physics, Emeritus

Ali Javan, Ph.D.
Professor of Physics, Emeritus

John Gordon King, Ph.D.
Francis Friedman Professor of Physics,
Emeritus

Vera Kistiakowsky, Ph.D.
Professor of Physics, Emerita

George Fred Koster, Ph.D.
Professor of Physics, Emeritus

Benjamin Lax, Ph.D.
Professor of Physics, Emeritus

Earle Leonard Lomon, Ph.D.
Professor of Physics, Emeritus

Francis Eugene Low, Ph.D.
Institute Professor, Emeritus
Professor of Physics, Emeritus

Philip Morrison, Ph.D.
Institute Professor, Emeritus
Professor of Physics, Emeritus

Stanislaw Olbert, Ph.D.
Professor of Physics, Emeritus

Louis Shreve Osborne, Ph.D.
Professor of Physics, Emeritus

Irwin Abraham Pless, Ph.D.
Professor of Physics, Emeritus

Lawrence Rosenson, Ph.D.
Professor of Physics, Emeritus

Malcom Woodrow Pershing Strandberg,
Ph.D.
Professor of Physics, Emeritus

Laszlo Tisza, Ph.D.
Professor of Physics, Emeritus

Felix Marc Hermann Villars, D.Sc.
Professor of Physics, Emeritus

Victor Frederick Weisskopf, Ph.D., Sc.D.
Institute Professor, Emeritus
Professor of Physics, Emeritus

Peter Adalbert Wolff, Ph.D.
Professor of Physics, Emeritus
Physics Industry Forum

James Edward Young, Ph.D.
Professor of Physics, Emeritus

The Department of Physics offers under-
graduate, graduate, and postgraduate
training, with a wide range of options for
specialization.

The emphasis of both the undergraduate
curriculum and the graduate program is .
understanding the fundamental principles
that appear to govern the behavior of the
physical world, from phenomena in the
small-scale domain of subatomic particles
the large-scale structure of the universe,
spanning a spatial range stretching from
10-m to 1026 m. At each level of structur.
organization, active and exciting areas o
investigation abound. Topics range from
basic constituents of matter (elementary
particles), atomic and nuclear structure,
through thermonuclear plasmas, physics
extremely low temperatures or extremely
high pressures, to the evolution of stars,
large-scale structure of the universe, and
mystery of gravity.

The department has extensive facilities fo
experimental research, as described in thc
section on graduate study. Many of these
are accessible to interested undergraduat
in the context of the Undergraduate
Research Opportunities Program (UROP.
Students are encouraged to enrich their
curriculum by taking advantage of this
opportunity.
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Undergraduate Study

BACHELOR OF SCIENCE IN PHYSICS/
COURSE Vill

Ar indergraduate degree in physics
Lr tdes an excellent basis not only for

,,squate study in physics and related fields,
L.: Also for professional work in such fields
a ;strophysics, biophysics, engineering and

o d physics, and geophysics. The
ergraduate curriculum in physics offers

.ents the opportunity to acquire basic
:.':petence in the fundamentals of both
e rimental and theoretical physics. The
-,<;ra core of requirements for the Bachelor

Science is designed not only to accom-
er this objective but also to provide a
riderable amount of time for exploration

.gh electives. Students proceed at the
coe and degree of specialization best
s. d to their individual capabilities.

e second year, a student is exposed to
Physics Ill (mechanical and electromag-

o waves), 8.033 Special Relativity and
sical Mechanics, 8.04 Quantum Physics
d 8.044 Statistical Physics I. In addition,
itudent will take 8.21 Classical Mechan-
during this or a later lAP. Important
for experimentation in physics may be
ired by starting a UROP.

third year, students normally take
oatory subjects 8.13 and 8.14 Experi-

tal Physics I and II, 8.05 Quantum
sics I and 8.059 Quantum Physics l1l.
ents should also begin to sign up for the
(ted elective subjects, one in math-
cs and at least one in physics. The

-cts 18.04 Complex Variables with
cations,18.075 Advanced Calculus for
eers, or 18.06 Linear Algebra are of
ular interest to physics majors. Topical
ve subjects in astrophysics, condensed
-r, plasma and atomic physics, as well
clear and particle physics, allow
.nts to obtain a closer acquaintance
nese fields. Students intending to
nue with graduate studies in physics are
raged to take both parts of the

etical physics sequence 8.07 Electro-
cetism 11 and 8.08 Statistical Physics II in
iiUrth year.

-portant component of the Course VIII
'am is the thesis, which is a physics
irch project carried out under the
ence of a faculty member. Many thesis

fts in the recent past have grown out of
ldergraduate Research Opportunities
am. Students should have some idea
"esis topic by the middle of their junior

Bachelor of Science in Physics/Course Vill

The program for freshmen entering in the summer of 2001 or later includes a Communication Requirement of 4
subjects: 2 Humanities, Arts, and Social Sciences (HASS) subjects designated as Communication Intensive
(Cl-H) and 2 Communication Intensive subjects in the major, to be specified in the 2002-2003 Bulletin.

General Institute Requirements (GIRs) Subjects

Science Requirement 6

Humanities, Arts. and Social Sciences Requirement 8

Restricted Electives in Science and Technology (REST) Requirement [can be satisfied by 80i or 8.04
and 18.03 or 18.034 in the Departmental Program] 2

Laboratory Requirement [satisfied by 8.13 or 8.14 in the Departniental Program] I

Total GIR Subjects Required for S.B. Degree 17

PLUS
Departmental Program Units

Subject names below are followed by credit units, and by prerequisites if any (cot ei svh .i, ii: via , ctmi i t i
inid subjects given only in the Independent Activities Period are indicated as lAP).
Required Subjects 138

8.03 Physics 11, 12, REST: 8.02', 18.02
18.03 Differential Equations, 12, REST; 18.02* or 18.014

of-
18.034 Differential Equations, 12, REST: 18.02* or 18.014
8.033 Special Relativity and Classical Mechanics, 12; 8.01, 18.02
8.21 Classical Mechanics 1I, 6; 8.01, 18.02, IAP
8.04 Quantum Physics 1, 12, REST; 8.03', 18.03*
8.044 Statistical Physics I, 12: 8.03, 18.03
8.05 Quantum Physics I, 12; 8.033, 8.04
8.059 Quantum Physics I1, 12; 8.05
8.13 Experimental Physics 1, 18, LAB: 8.04
8.14 Lxperimental Physics 11, 18, LAB: 8.05. 8.13

8.ThU Thesis' (12 units)

Restricted Electives 24

One subject given by the Department of Mathematics beyond 18.03 (12 units)

At least one subject given by the Department of Physics in addition to those listed above (12 units)

Departmental Program units that also satisfy the GIRs (36)

Unrestricted Electives 54

Total Units Beyond the GIRs Required for S.B. Degree 180
No subject car be counted both as part of the 1 7-subject GIRs and as part of the 180 units required beyond the
GIRs. Every subject in the student's departmental program will count toward one or the other, but not both.

'A thesis of 12 units is required. Not more than 30 units of thesis credit may be included in the minimum of 180
units beyond the General Institute Requirements required for the S.B. degree.

-Catalogue descriptions indicate subjects which cannot be used for this purpose. Students planning to do
graduate work in physics would normally take the theoretical sequence 8.07 and 8.08.

*Alternate prerequisites are listed in the subject description.

For an explanation of credit units, or hours, please refer to the Guide to Subject Listings in Chapter Vill of this
catalogue.
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Bachelor of Science in Physics/Course VIll-B

The program for freshm.n.'r -ntering in the sumrner of 2001 or later includes a Communication Requirement of 4
subjects: 2 Humanities, Aits, and Social Sciences (HASS) subjects designated as Communication Intensive
(Cl-H) and 2 Communication Intensive subjects in the major, to be specified in the 2002-2003 Bulletin

General Institute Requirements (GIRs) Subjects

Scieice Requiremn 6

Humanities, Arts, a I S i o nce Hequirement 8

Restricted Electives in Science and Technology (REST) Requirement [can be satisfied by 8.03 or 8.04
and 18.03 or 18.034 in the ')epartmental Program] 2

Laboratory Requirement 1

Total GIR Subjects Required for S.B. Degree 17

PLUS
Departmental Program Units

Subject names below ire followed by credit units, and by prerequisites if any (corequisites are indicated in italics
and subjects given: - f ft !dependent Activities Period are indicated as IAP).
Required Subjects 75-78

8.03
18.03

18.034
8.04
8.044

Physics Ill, 12, RES. 8.02', 18
Differential Equations, 12, REST: 18.0Z or 18.014
or
Differential Equations, 12. REST; 18.02* or 18.014
Quanturn Physics 1, 12, REST; 8.03'. 18.03'
Statistical Physics 1, 12; 8.03, 18.03

(ne of the following subjects:
8.05 Quantum Physics I1 12; 8.033, 8.04

8.20 Introduction to Special Relativity, 9, REST: 8.01, 18.01, IAP
8.033 Special Relativity and Classical Mechanics, 12; 8,01, 18.02

Oii of the following experirnental experiences
8.13 Experimental Physics I, 18, LAB; 8.04

or a laboratory subject of similar intensity in another department
or an experimental research project or senior thesis,
or an experimentally oriented summer externship

Restricted Electives 48

At least one ' 1:,,- I . . i , " - I t i hysics in addition to those iiotwl :ilove (, 7 units)

Three subjects forming one intellectually coherent unit in some area, not necessarily physics, subject to the
approval of the Department (36 units)

Departmental Program units that also satisfy the GIRs (24)

Unrestricted Electives 78-81

Total Units Beyond the GIRs Required for S.B. Degree 180
No 'ubject can te counted both .as part of the 1 a ;ubjf-ct GIRs and as part of the 180 units required beyond the
GIRs. Every subject in the student's departmental pro(ram will count toward one or the other, but not both.

Catalogue descriptions indicate subjects which cannot be used for this purpose.

'Alternate prerequisites are listed in the subject description.

For an explanation of credit units, or hours. please refer to the Guide to Subject Listings in Chapter Vill of this
catalogue.

year. A thesis proposal must be submitted
before registering for thesis units and by Add
Date of the fall term of the senior year. In
order to introduce students to the research
activities in the department, undergradual
physics colloquia are occasionally
scheduled.

A relatively large amount of elective time
usually becomes available during the fourth
year and can be used effectively in a variety
of ways, in physics or in other subjects. For
further information contact Professor
Thomas J. Greytak.

PHYSICS WITH ELECTRICAL
ENGINEERING VIUI-A PROGRAM

This program, offered in cooperation wilt
Department of Electrical Engineering and
Computer Science, is designed for students
who wish to supplement the regular phys.s
curriculum with intensive study in the field 1f
electrical engineering. Students completing
this program receive the degree of Bachelor
of Science in Physics and a letter from both
participating departments certifying succc'
ful completion of the program.

The program should be of particular intet
to physics majors who wish to broaden their
career options after receiving the bachelor's
degree and to those who plan graduate
work in experimental physics. Students
acquire a thorough foundation in both the
theory and application of analog and digita
electronic systems.

To receive certification, a student must
complete the following subjects in additio'
to the required subjects in the regular
physics program. This program requires a
total of 183 units beyond the GIRs.

7001 Structure and Interpretation of
Computer Programs

6.002 Circuits and Electronics
6.003 Signals and Systems
6.012 Microelectronic Devices and Circ.
8.07 Electromagnetism 11

Depending upon career objectives, a stuc>
may wish to take 6.111 Introductory Digita
Systems Laboratory.
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Graduate Study

BACHELOR OF SCIENCE IN PHYSICS/ MINOR PROGRAM
COURSE VIII-B

Course VIII-B program is designed for
D.ents who wish to develop a strong
:Kground in the fundamentals of physics

Then build on this foundation as they
,eare for career paths that may not involve

iaiduate degree in physics. In the past,
students have found an understanding

a basic concepts of physics and an
>rreciation of the physicist's approach to

,lem-solving an excellent preparation for
rs in business, law, medicine, or

neering. This option should be even
e attactive today in light of the growing
trum of non-traditional, technology-
ed career opportunities.

Vll-B program begins with the core
acts 8.01, 8.02, 8.03, 8.044, and 8.04.
ents round out their foundation material
either an additional quantum mechanics

ect, 8.05, or a subject in relativity, 8.20
-.033. There is an experimental require-

of 8.13 or, with the approval of the
irtment, a laboratory subject of similar
sity in another department, an experi-

ital research project or senior thesis, or
xperimentally oriented summer
iship. An exploration requirement
ists of one elective subject in physics.

ill-B students must complete a focus
rement-three subjects forming one
ectually coherent unit in some area (not
ssarily physics), subject to the approval
e department and separate from those
'by the student to satisfy the HASS
rement. Possible areas of focus include
nomy, biology, computational physics,
iedicine, nanotechnology, history of

ce, science and technology policy,
sophy, and science teaching. Some
) 'nts may choose to satisfy their
nmental and exploration requirements in
ame area as their focus; others may opt
reater breadth by choosing other fields

-ese requirements.

-nts who wish to pursue this degree
, inform their departmental advisor of
rioice during their sophomore year in
to have enough time to design a

Iete program. Specific plans for the
I amental and focus requirements require

ritten approval of the department's
coordinator.

The Minor Program in Physics provides a
solid foundation for the pursuit of a broad
range of professional activities in science
and engineering. The requirements for a
Minor in Physics are 18.03 or 18.034, plus
any five Course VIII subjects beyond the
General Institute Requirements.

Students should submit a completed Minor
Application Form to the Physics Education
Office, Room 4-352. The Physics Depart-
ment Minor Coordinator is Brian Canavan.
For more information on Minor Programs,
see Chapter III of this Bulletin.

INQUIRIES

Additional information concerning degree
programs and research activities may be
obtained by writing to Professor Thomas J.
Greytak or to the Physics Education Office,
Room 4-352, MIT, Cambridge, MA
02139-4307, (617) 253-4842.

Degree Programs and Requirements 
323

The department offers programs leading to
tne degrees of Master of Science in Physics,
Doctor of Philosophy, and Doctor of
Science.

ENTRANCE REQUIREMENTS FOR
GRADUATE STUDY

Students intending to pursue graduate work
in physics should have as a background the
equivalent of the requirements for the
Bachelor of Science in Physics from MIT.
However, students may make up some
deficiencies over the course of their graduate
work.

MASTER OF SCIENCE IN PHYSICS

The requirements for the Master of Science
in Physics are the General Institute Require-
ments listed in Chapter IV. The master's
thesis must represent a piece of indepen-
dent research work in any of the fields
described below, and must be carried out
under the supervision of a department
faculty member. No fixed time is set for the
completion of a master's program; two years
of work is a rough guideline. There is no
language requirement for this degree.

DOCTOR OF PHILOSOPHY AND
DOCTOR OF SCIENCE

Candidates for the Doctor of Philosophy or
Doctor of Science are expected to enroll in
those basic graduate subjects that prepare
them for the General Examination, which
must be passed no later than in the sixth
term after initial enrollment. No specific
subjects of study are prescribed, except for
the requirement of two subjects in the
candidate's doctoral research area and two
subjects outside the candidate's field of
specialization (breadth requirement). Half of
the breadth requirement may be satisfied
through a departmentally approved industrial
internship. The doctoral thesis must
represent a substantial piece of original
research, carried out under the supervision
of a department faculty member.
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The department faculty offer subjects of
instruction and are engaged in research in a
variety of fields in experimental and theoreti-
cal physics. This broad spectrum of activities
is organized in the divisional structure of the
department, presented below. Graduate
students are encouraged to contact faculty
in the division of their choice to inquire about
opportunities for research, and to pass
through an apprenticeship (by signing up for
Special Problems in Graduate Physics) as a
first step toward an engagement in indepen-
dent research for a doctoral thesis.

RESEARCH DIVISIONS

The Astrophysics Division of the
departnwrt nas a varied program of
instrument development and ground-based
and satellite observations across the entire
electromagnetic spectrum, with principal
emphasis on the radio, optical, and X-ray
bands. Theoretical work emphasizes high
energy phenomena, stellar evolution, galactic
structure, solar oscillations, and cosmology.
Other areas of study include interplanetary
and astrophysical plasmas, gravitational
radiation, and the cosmic microwave
background. See also the description of
Haystack Observatory iii Chapter VI.

Research activities in the Division of
Nuclei and Particles inlicde the broad
fields of nuclear reaction ard heavy ion
physics, intermediate-energy nuclear
structure physics, and high-energy funda-
mental particle physics. The experimental
research in these areas is based on MIT's 1
GeV Bates Linear Accelerator and on the
accelerators at Brookhaven National
Laboratory, the Fermi National Accelerator
Laboratory in Batavia, Illinois, the Stanford
Linear Accelerator, CERN (Geneva), the
electron-positron collider at DESY (Hamburg,
Germany), and the Gran Sasso underground
laboratory at Frascati (Italy). Further informa-
tion appears in the section in Chapter VI
Interdepartmental Study and Research under
Laboratory for Nuclear Science.

The large and dynamic program in Con-
densed Matter, Atomic, and Plasma
Physics provides students with a wide
spectrum of research opportunities. Current
topics in condensed matter include electron
transport and critical phenomena in one,
two, and three dimensions, mesoscope
physics, and high temperature superconduc-
tivity. Atomic physics in the division involves
ultra-high resolution laser spectroscopy, the
trapping and cooling of atoms with lasers,
and Bose-Einstein condensation. There are
strong plasma programs in magnetically
confined fusion and free electron lasers.
Several faculty are applying the techniques
of modern physics to current problems in
medicine and biology. Extensive facilities are
available on campus for the preparation and
characterization of advanced materials and
for work with high magnetic fields, low
temperatures, and sub-micron structures.
Scattering studies are being carried out at
the Advanced Proton Source at Argonne
National Laboratory and the NIST Center for
Neutron Research in Gaithersberg, Mary-
land.

The chief emphasis of the Nuclear and
Particle Theory research at the Center for
Theoretical Physics is on understanding the
fundamental particles of nature, as revealed
by their interactions and by their decay, and
on the characteristic quantum modes of
motion systems composed of strongly
interacting particles such as atomic nuclei.
Work is also conducted on theoretical
astrophysics as well as on the properties of
other forms of matter. In all of this research
close contact is maintained with experimen-
talists, both within MIT and elsewhere.

The Center for Theoretical Physics
houses a fairly large group of theorists
including professional staff, postdoctora
fellows, senior visitors, and graduate
students engaged in research in theory.
Opportunities for communication and
collaboration are maximized within the
center; lively interaction among the many
specialists in the various areas of interest .s
characteristic of this MIT group and is on,
the major sources of the center's strengt,

Much of the research in the department i
carried out as part of the work of various
interdepartmental laboratories and cente
including the Laboratory for Nuclear Scie ce.
Research Laboratory of Electronics,
Spectroscopy Laboratory, Center for
Materials Science and Engineering, Cente
for Space Research, Bitter Magnet Labora-
tory, Microsystems Technology Laboratories.
Plasma Science and Fusion Center, and the
Program on Sciences and Technology arc
International Security. These facilities, most
of which are described in Chapter VI, provide
close relationships among the research
activities of a number of MIT department
and give students opportunities for contac,
with research carried out in disciplines ot,
than physics.

INQUIRIES

Additional information on degree progral
research activities, admissions, financial aid.
teaching and research assistantships may be
obtained by writing to Professor Thomas J
Greytak, Room 6-109, MIT, Cambridge. -
02139-4307, (617) 253-6818.
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In 1977, MIT established the Whitaker
College of Health Sciences and Technology
to provide an academic and administrative
focus for the developmeit o h:A tt 1 i .ii
activities at the Institute.

Many faculty members involved in the
educational and research programs of
Whitaker College hold joint appointments in
the College and in other Schools,
departments, and interdisciplinary
laboratories at MIT. The Director of Whitaker
College is David Litster, Professor of
Physics, Vice President for Research and
Dean for Graduate Education.

Whitaker College includes the Center for
Environmental Health Sciences, the Clinical
Research Center, the Harvard-MIT Division
of Health Sciences and Technology, and the
Division of Comparative Medicine. Refer to
Chapter VI for descriptions of the first two
centers.

There are several graduate programs in the
College. HST offers the Program in
Biomedical Sciences leading to the M.D.
degree from Harvard Medical School, as wel
as the Program in Medical Engineering and
Medical Physics and the Program in Speech
and Hearing Sciences, both leading to the
Ph.D. degree from MIT. The Program in
Biomedical Imaging and Computation is
linked with the Ph.D. in Radiological
Sciences in the Department of Nuclear
Engineering.

Department Degree Field

Whitaker College of Health Sciences and Technology
Course HST S.M. Medical Informatics

M.D. Medical Sciences (degree frorn Harvard Medical Sci

Sc.D., Ph.D.
Sc.D, Ph.D.
ScOD., Ph.D.
Sc.. Ph.D.

Medical Engineering
Medical Physics
Radiologicai Sciences
Speech and Hearing Sciences

Note: Many departments make it possible for a graduate student to pursue a simultaneous master's degrr

Faculty and Teaching Staff

James David Litster
Professor of Physics
Vice President and Dean for Research
Director, Whitaker College of Health Science
and Technology

Jacquelyn Ciel Yanch, Ph.D.
Associate Professor of Nuclear Engineering
Department of Nuclear Engineering
Director, Biomedical Imaging and
Computation Laboratory

Administrative Staff

Barbara Engel, M.F.A.
Administrative Officer

Thomas E. Cavin, B.A.
Director of Computing

William J. O'Connor
Systems Coordinator

Stefan S. Stasik
Computer Systems Manager

DIVISION OF COMPARATIVE
MEDICINE

The Division of Comparative Medicine has
three basic missions: education, research.
and the provision of comprehensive anima
husbandry, clinical, and diagnostic services
for all research animals at MIT. The divisier
serves as the centralized animal resource c
campus and provides the necessary
expertise for investigators conducting
biomedical research using animal models.

Division staff members educate the MIT
research community in the biology and us
of research animals as models for
biomedical research. The division provides
training seminars each semester for
researchers working with animals as well as
one-on-one training on an as-needed basis
Division members teach graduate level
courses in the Division of Bioengineering ar
Environmental Health and provide
mentorship for graduate students.

With an NIH-funded postdoctoral training
program for veterinarians specializing in
biomedical research, the major long-range
goal of the research at the division is to
develop animal models or in vitro systems
that are pertinent to biomedical research.
The division is internationally recognized fc
characterizing new Helicobacter species ac
studying the relationship of Helicobacter
diseases that are prevalent throughout the
world.
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Faculty and Staff

MIT Faculty and Teaching Staff

tha L. Gray, Ph.D.
_ward Hood Taplin Professorship of

'dical Engineering
'ector, Medical Engineering and Medical

2-sics Program
7o-Director

Professors
ieorge B. Benedek, Ph.D.
Ared H. Caspary Professor of Physics

_x is D. Braida, Ph.D.
-nry Ellis Warren Professor of Electrical
C jineering and Health Sciences and
Technology

ector, Speech and Hearing Sciences
C otoral Program

hard J. Cohen, M.D., Ph.D.
:aker Professor in Biomedical

,lineering

Best G. Cravalho, Ph.D.
Dfessor of Mechanical Engineering and

alth Sciences and Technology

iZer R. Edelman, M.D., Ph.D.
T onmas D. and Virginia W. Cabot Professor

Health Sciences and Technology
tor, Harvard-MIT Biomedical

ineering Center

Gehrke, Ph.D.
rence J. Henderson Professor of Health

-nces and Technology

d E. Housman, Ph.D.
P.fessor of Biology

irt S. Langer, Sc.D.
,-nneth J. Germeshausen Professor of

rernical and Biomedical Engineering and
ith Sciences and Technology

ert S. Lees, M.D.
tessor of Health Sciences and

nology

r G. Mark, M.D., Ph.D.
n oguished Professor in Health Sciences
Technology and Electrical Engineering

ar, Ph.D. Programs Admission

rneth N. Stevens, Sc.D.
rence J. Lebel Professor of Electrical

7; neering

Peter Szolovits, Ph.D.
Professor of Electrical Engineering and
Computer Science
MIT Director, Medical Informatic Training
Program

Richard J. Wurtman, M.D.
Cecil H. Green Distinguished Professor of
Neuropharmacology and Health Sciences
and Technology
Director, Clinical Research Center

Laurence R. Young, Sc.D.
Apollo Program Professor of Astronautics
and Health Sciences and Technology
Director, National Space Biomedical
Research Institute

Associate Professors
Dennis M. Freeman, Ph.D.
W. M. Keck Career Development Associate
Professor in Biomedical Engineering

Assistant Professors
Steve G. Massaquoi, Ph.D., M.D.
Assistant Professor of Electrical Engineering
and Computer Science and Health Sciences
and Technology

Harvard University Faculty and
Teaching Staff

Joseph V. Bonventre, M.D., Ph.D.
Robert H. Ebert Professor of Molecular
Medicine, Harvard Medical School
Master of M.D. Program
Co-Director

Richard N. Mitchell, M.D., Ph.D.
Assistant Professor of Pathology, Harvard
Medical School
Associate Master of M.D. Program

Frederick J. Schoen, M.D., Ph.D.
Professor of Pathology, Harvard Medical
School
Associate Director for Academic Programs

Professors
Lee Gehrke, Ph.D.
Lawrence J. Henderson Professor of Health
Sciences and Technology
Professor of Microbiology and Molecular
Genetics, Harvard Medical School

Robert A. Greenes, M.D., Ph.D.
Professor of Radiology, Harvard Medical
School
Director, Medical Informatics Training
Program

Robert D. Howe, Ph.D.
Gordon McKay Professor of Engineering

M. Charles Liberman, Ph.D.
Professor of Otology and Laryngology,
Harvard Medical School

Robert H. Rubin, M.D.
Gordon and Marjorie Osborne Professor of
Health Sciences and Technology, Harvard
Medical School
Director, Clinical Investigators Training
Program

Bruce R. Rosen, M.D., Ph.D.
Professor of Radiology, Harvard Medical
School
Co-Director, Radiological Sciences Joint
Program

Daniel C. Shannon, M.D.
Professor of Pediatrics, Harvard Medical
School
Chair, M.D. Program Admission

Martin L. Yarmush, M.D., Ph.D.
Helen Andrus Benedict Professor of Surgery,
Harvard Medical School

Associate Professors
Deborah Burstein, Ph.D.
Associate Professor of Radiology, Harvard
Medical School

Bertrand Delgutte, Ph.D.
Associate Professor of Otology and
Laryngology, Harvard Medical School

John J. Rosowski, Ph.D.
Associate Professor of Otology and
Laryngology, Harvard Medical School

Mehmet Toner, Ph.D.
Associate Professor of Surgery, Harvard
Medical School

Assistant Professors
Emery N. Brown. M.D.. Ph.D.
Assistant Professor of Anesthesia, Harvard
Medical School

George 0. Daley, M.D., Ph.D.
Assistant Professor of Medicine, Harvard
Medical School

Lee H. Schwamm, M.D.
Assistant Professor of Neurology, Harvard
Medical School

Lecturers
Stan Finkelstein, Ph.D.
Edwin H. Gilland, Ph.D.
Shai Gozani, M.D., Ph.D.
Julie Greenberg, Ph.D.
Linda C. Hemphill, M.D.
Samuel W. Kennedy, Ph.D.
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Research Staff

Senior Research Scientists
Stephen K. Burns, Ph.D.
James C. Weaver, Ph.D.

Principal Research Scientists
Jane-Jane Chen, Ph.D.
Lisa E. Freed, M.D., Ph.D.
Chi-Sang Poon, Ph.D.
Gordana Vunjak-Novakovic, Ph.D.

Research Scientists
Robert K. K. Lee, Ph.D.
Gregory T. Martin, Ph.D.
Marina Siniai, Ph.D.
Donald (Chip) A. Stewart, Jr., Ph.D.

Research Engineer
George B. Moody

Research Associates
Adam R. Groothuis, B.S., M.S.
Philip Seifert, MS.
Ganesh Venkataraman, Ph.D.

Research Fellow
Yuri B. Chernyak, Ph.D.

Postdoctoral Associates
Arm nouk H. antikyan, Ph.D.
Bettina N. Bauer, Ph.D.
Fen Chen, Ph.D.
Bruno Dalle, Ph.D.
T. R. Gowrishankar, Ph.D.
An-Ping Han, Ph.D.
Siana M. LaForest, Ph.D.
Glover (Trei) W. Martin W, PhD.
Ming Pei, Ph.D.
Giil Rocheleau. Ph D .

Postdoctoral Fellows
Mercedes Balcells-Camps, Ph.D.
Wen-Hua Fan, Ph.D.
Monica L. Hawley-Kaczka, Ph.D.
Lisa M. Lavoie, Ph.D.
David M. Lynn, Ph.D.
Ramakrishna Mukkamala, Ph.D.
Roxane Pouliot, Ph.D.
Maryam Rafie-Kolpin, Ph.D.
Matthew Walker Ill, Ph.D.

Technical Associate
Chid R. Blystone. M.S.

Technical Assistants
Ann C. Black, B.S.
Chad R. Blystone, M.S.
Wonsup (Walter) Cho, A.B.
Gilandokht Hashemi, B.A.
Stefan G. Hesselberg, B.S.

Michelle S. Euloth, M.Sc.
Rachel Oppenheimer, B.C.H.
Greg S. Toegel, B.S.

Visiting Scientists
Antonis A. Armoundas, Ph.D.
Resy Cavallesco, Ph.D
Han-Go Choi, Ph.D.
Haim Dan-Danenberg, M.D.
Steven L. Dawson, M.D.
Robert G. Dennis, Ph.D.
David S. Ettenson, Ph.D.
Jay A. Fishman, M.D.
Elizabeth A. Gift, M.Sc.
Frank L. Landsberger, Ph.D.
Tahir A. Mahmood, M.Sc.
Robert F. Padera, M.D., Ph.D.
Viswanathan Sasisekharan, Ph.D.
Colin Tso, M.D.
Timothy E. Vaughan, Ph.D.
T. Cooper Woods, Ph.D.

Visiting Scholars
Larry Brown, Sc.D.
Predrag Bursac, B.S.
Douglas E. Drachman, M.D.
Marta Fernsndez-Suarez, M.Sc.
Raul C. Gomila Quidones, B.S.
Laura M. Guogas, B.A.
Anirban Nayak, B.S.
Michelle Pacholec, B.A.
John F. Paolini, M.D., Ph.D.
Sahil Parikh, M.D.
Jessica Petrillo, B.A.
Rosanne Rouf, B.S., M.Eng.
Claire Van Eenwyk, A.B.
Elise M. Westmeyer, B.S.
Alexander N. Zelikin, M.S.

Research Affiliates
Sergei B. Aleshkov, Ph.D.
A. Gregory Allen, M.S.
Bertrand A. Brill, M.D., Ph.D.
Hongming Chen, Sc.D.
Arthur J. Coury, Ph.D.
Linda M. Custer, Ph.D.
Iveta D. Dinbergs, Ph.D.
Stephen P. Dyer, M.A.
Karen Fu, Ph.D.
Joseph M. Garasic, M.D.
Marcela Gomez, M.D.
Preeth Ramamurthy Gowrishankar, M.S.
Jeffrey M. Hausdorff, Ph.D.
Isaac C. Henry, B.S.
Franc Jager, M.Sc.
Ana Jaklenec, B.S.
Michael A. Kjelsberg, M.D.
Ernest W. Kornmehl, M.D.
David A. Lavan, Ph.D.
Philippe LeBoulch, M.D.
Ann M. Lees, M.D.
Jeeva P. Munasinghe, Ph.D.

Matthew A. Nugent, Ph.D.
Maria Papadaki, Ph.D.
Robert Pawliuk, Ph.D.
Chung-Kang Peng, Ph.D.
Justin L. Richman, M.D.
Eyal S. Ron, Ph.D.
John T. Santini, Ph.D.
Norman F. Sheppard, Ph.D.
Daniel A. Sidney, Ph.D.
Kenneth Szajda, Ph.D.
Karen A. Westerman, Ph.D.
Diane Willow, M.S.
Wei Zong, Ph.D.

Administrative Staff
Domingo Altarejos, B.S.
Graduate Administrator

H. Frederick Bowman, Ph.D.
Senior Academic Administrator

Bernd Comjean, B.S.
Financial Administrator

Patricia A. Cunningham, B.A.
Manager, HST Office at HMS

Mark D'Avila, B.S.
Coordinator, VaNTH ERC for Bioenginee
Educational Technologies

Lisa B. Desforge, B.A.
Grants Administrator

Robina E. Folland M.B.A.
Administrative Officer

Betsy Tarlin, B.A.
Director of Development

Marsha K. Warren, M.A.
Coordinator, NSBRI Programs and
Educational Services

Professors Emeriti
Walter H. Abelmann, M.D.
Professor of Medicine, Emeritus, Harvarc
Medical School
Director, Alumni Affairs

Nelson Y.S. Kiang, Ph.D.
Eaton Peabody Professor of Health Scier
and Technology, Emeritus

Irving M. London, M.D.
Professor of Medicine, Emeritus, Harvard
Medical School
Professor of Biology, Emeritus, MIT

328 
Chapter VII

328 Chapter Vill



Harvard-MIT Division of
Halth Sciences and
Technology (HST)

*ird University and MIT are engaged in a
)r collaborative effort, the Harvard-MIT

sion of Health Sciences and Technology
F Division), designed to focus science
technology on human health needs. In
division, the complementary resources
strengths of both institutions are being

,ted to the education of physicians,
dlical engineers, medical physicists, and
er health scientists, and to the effective
'cation of modern science and technol-
to major health problems.

"e division represents a fusion of the
xing interests of MIT and Harvard in
eloping new patterns of education and
a-rch in health and medicine and in more
tively utilizing science and engineering in

eting important health needs. The division
tive in education, research, and

ielopment.

T- division offers several educational
1rams: the Program in Medical Sciences
ing to the M.D. degree from Harvard
;cal School; the Program in Medical
*;neering and Medical Physics leading to
Ph.D. degree from MIT; the Radiological
nces Graduate Program; and the
ram in Speech and Hearing Sciences

fing to the Ph.D. degree from MIT; and
Medical Informatics Program leading to
n.M. degree from MIT.

Medical Sciences is oriented toward
.'ents with a strong interest and back-
und in quantitative science, especially in
biological, physical, engineering, and
mical sciences. Subjects in human
egy developed for this curriculum
esent joint efforts of life scientists,
sicians, physical scientists, and engi-

-rs selected from the faculties of both
* rirsities. Subjects are presented at
'ard Medical School or at MIT.

-roximately 30 students are admitted
n year as candidates for the M.D. degree
larvard Medical School. Financial support
ailable to qualified M.D. students at HST
ugh the standard graduate school
nanisms of research and teaching
stantships.

programs of study are formulated to
t the interests and needs of the
'idual student. The student is encour-

_' d to pursue advanced study in areas of
''est that may complement the subjects
-'ed in the division. Such study may be
ertaken as part of the curriculum leading

to the M.D. degree or may be pursued in a
program that combines the M.D. with a
master's or doctoral degree. HST students
join the students of the regular Harvard
Medical School curriculum in the clinical
clerkships.

The HST Division is committed to educating
physicians who will also have a deep
understanding of the scientific basis of
medicine, and who are equipped for a career
of interdisciplinary research. As part of its
educational strategy, the division encourages
students to spend time in research during
their M.D. curriculum, and requires a thesis
for the M.D. degree. Many students,
however, desire more substantial research
training than is possible in the standard four-
year M.D. curriculum. One option for such
students is to pursue a formal Ph.D.
program in addition to the M.D. A second
option stretches the M.D. program to five or
more years in order to include a major
research training component; this leads to
the award of a master's degree in Health
Sciences and Technology in addition to the
M.D. degree.

The general requirements for a master's
program at MIT are given in Chapter IV. The
subject requirements must be in addition to
the minimum number of units required for
the M.D. degree. Subjects may be chosen in
scientific, technical, or clinical areas relevant
to the student's research area. Thesis
research may be conducted at MIT, Harvard,
or at Harvard-affiliated teaching hospitals.
The completed thesis document must be
approved by the thesis supervisor and
submitted to the M.D. Graduate Committee
at HST. The master's thesis simultaneously
fulfills the thesis requirement for the HST/
M.D. degree.

Although the Master's Degree Program in
Health Sciences and Technology is available
only for students who are also enrolled in the
M.D. curriculum at HST, the two degrees are
not formally linked. Obtaining the M.D.
degree is not a prerequisite for the master's
degree.

Further details on the Biomedical Sciences
Program and application forms may be
obtained from the Office of Admissions,
Harvard Medical School, 25 Shattuck Street,
Boston, Massachusetts 02115. Applications
must be submitted by October 15 of the
year prior to desired matriculation.

The doctoral curriculum in Medical
Engineering and Medical Physics
provides a thorough grounding in an
engineering discipline or in physics, as well
as extensive preparation in human biology
and clinical medicine. Graduates are well-
prepared for independent interdisciplinary
research at the interface of technology and
medicine.

The curriculum has four major components:
an intensive graduate program in an
engineering department or in physics or
chemistry, which includes electives in
biomedical engineering subjects'; a series of
subjects in biomedical sciences taken
together with M.D. candidates- from HST
and/or biological sciences graduate students
to understand the fundamental biological
processes in cells, tissues, and organs;
specialized clinical training, which prepares
the student to conduct effective research in
patient-care environments, and to thoroughly
understand the process of medical decision-
making and the role of technology in health-
care delivery; and doctoral thesis research
on a fundamentally important problem in
medical engineering and medical physics.

Students may choose one of the two
tracks-systems physiology and medicine or
molecular and cellular medicine-to satisfy
the second and third requirements described
above.

Approximately 15 students are admitted
each year into the Ph.D. program. Students
with undergraduate degrees in engineering
or physics must apply for admission jointly to
a graduate department at MIT or Harvard,
and to the HST Division. Applications are
due by January 15 of the year of desired
matriculation.

'The S.M. degree, including thesis, is required of
students associated with departments that nornaly
require the S.M. degree as part of the doctoral
program.

2These subjects are HST.01 0, HST.030, HST.080,
HST.090, HST.100, HST.110, HST.130, HST.140,
HST.146, HST.160, and HST.175.
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Medical and biological applications of
physics and engineering may also be
pursued in the Radiological Sciences
Joint Doctoral Program under the
auspices of the HST Division, Department of
Nuclear Engineering, and Whitaker College.
Breakthroughs in radiological science,
including magnetic resonance imaging (MRI),
dynamic computer-aided tomography (CT),
positron emission tomography (PET), single
photon emission tomography (SPECT), and
radiation therapy, make this area one of the
most exciting developments in applied
nuclear and radiation science.

Admission to the program and award of the
doctoral degree in Radiological Sciences are
joint decisions made by the Division of
Health Sciences and Technology and the
Department of Nuclear Engineering. In
addition to a strong background in the
physical and engineering sciences,
applicants are urged to complete under-
graduate subjects in biology or biochemistry
before entering the degree program, and are
required to complete three additional life
sciences subjects prior to receiving the
doctoral degree. The core curriculum
includes topics in nuclear and radiation
physics, radiation biology, medical imaging,
and biomedical applications of radiation.

These subjects form the basis of the
departmental doctoral examination taken by
most students two years after entering the
program. After successful completion of the
exam, full-time thesis research is pursued in
specialty areas of radiation therapy, medical
imaging, radiation biology and biophysics, or
image processing and computer applica-
tions. To supplement the program's
academic training, a one-month clinical
practicum in one of the affiliated Boston area
hospitals is also required. Students submit a
doctoral thesis and defend it before a
committee of MIT faculty, including members
from HST and the Department of Nuclear
Engineering, in accordance with the
interdisciplinary nature of the program.

The HST doctoral program in Speech and
Hearing Sciences prepares students with
an undergraduate background in science
and engineering for research careers. The
program offers thorough grounding in the
relevant fundamental sciences, applications
to diagnosis and treatment of human
pathological conditions, and approaches to
new technological capabilities. Graduates
will be well-qualified for careers in academia,
industry, and government.

The program includes nine subjects in the
Speech and Hearing Program, as well as
graduate study in a traditional discipline
(e.g., physics, psychology, engineering).
General examinations are required in both
Speech and Hearing Sciences and another
discipline. Opportunities for doctoral
research exist in many laboratories at either
MIT or the Harvard Medical School and its
associated hospitals in the Boston area.

Approximately seven students are admitted
each year. Completion of the requirements
for Ph.D. requires approximately six years.
Further information may be obtained from
Professor Louis Braida, MIT, Room 36-747,
Cambridge, MA 02139, (617) 253-2575.

The Medical Informatics Master's
Program is designed for individuals who
already have an M.D. degree or who are
currently enrolled in the M.D. program in the
HST Division. The degree program will
normally take two years to complete. The
degree is granted by MIT.

Medical Informatics is the field concerned
with the cognitive, information-processing
and communications tasks of medical
practice, education, and research, including
the information science and technology to
support these tasks. The field is intrinsically
interdisciplinary, drawing together all
traditional medical disciplines, the science
and technology of computing, biostatistics,
epidemiology, decision sciences, health care
policy and management.

INQUIRIES

Over 160 faculty members from MIT ann
Harvard Medical School are associated wi
the division. Further information with a
complete listing of the faculty and a descrp-
tion of all programs may be obtained fron-
the office of academic administration,
Room E25-518 at MIT, (617) 253-1445.
Information on interdepartmental opportun-
ties in biomedical engineering may be fou.'
in Chapter VI.
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joint Program in
Oceanography and Applied
Ocean Science and
Engineering with the Woods
Hole Oceanographic
Institution

and the Woods Hole Oceanographic
tution (WHOI) on Cape Cod offer joint

nctoral degrees in oceanography and
:ctoral, professional, and master's degrees
oceanographic engineering. Graduate

s>Oy in oceanography encompasses
*ially all of the basic sciences as they
ply to the marine environment: physics,
emistry, geology, geophysics, and biology.
pled ocean science and engineering
avs for concentration in the major

e' ,ineering fields of civil and environmental,
',clhanical, electrical, and ocean engineer-

The graduate programs administered by
-! MIT/WHOI committees draw from the
uity and staff of both institutions.

S dents accepted to the Joint Program
'nave access to the extensive intellectual and

sical resources available for advanced
* ay at both Woods Hole and MIT.

6 Joint Program involves several depart-
ents at MIT-Earth, Atmospheric, and

- netary Sciences and Biology in the
S .hool of Science; and Civil and Environ-

ental Engineering, Electrical Engineering
xnd Computer Science, Mechanical

~gneering, and Ocean Engineering in the
Shool of Engineering. Financial aid, offered

Asearch assistantships to most entering
duate students, is sufficient to cover

ton and fees and provide a stipend. Upon
mission, students register in the appropri-

MIT department and at WHOI simulta-
usly, and are assigned academic
sors at each institution. Because the
t Program is not affiliated with any one

nicular MIT department, students who
h to be considered for the program must
nate their intent on the front of their
!ications.

Research at WHOI is devoted to using the
basic sciences and engineering to gain a
better understanding of the marine environ-
ment. Some 200 scientists and engineers
and a support staff of about 600 work in five
large laboratories and smaller facilities
located in Woods Hole and on the nearby
Quisset Campus. Another 75 people operate
three research vessels (ranging from 177 to
279 feet in length), the deep-diving submers-
ible ALVIN, and smaller coastal vessels.
WHOI also has three remotely-operated
research vehicles. Computer services
provided within WHOI include links to other
institutions and to national networks. A video
link between MIT and Woods Hole provides
interactive transmission for classes. Special-
ized research facilities include the National
Ocean Sciences Accelerator Mass Spec-
trometry Facility and the North-East Regional
Ion Microprobe Facility. The library facilities
shared with the Marine Biological Laboratory
are supplemented by collections of the
Northeast Fisheries Center of the National
Marine Fisheries Service and the US
Geological Survey's Office of Marine
Resources Branch of Atlantic Geology, all
located in Woods Hole. The village is
situated on the southwest corner of Cape
Cod, about 80 miles from Boston.

Subjects, seminars, and opportunities for
research participation are offered at both
MIT and WHOI. Place of residence is
determined by the student's selected
program of study and research interests,
and transportation is provided between
institutions. Students have the opportunity to
participate in oceanographic cruises during
graduate study.

The faculty of MIT, together with the WHOI
scientific staff, offer a wide variety of formal
and informal subjects in various aspects of
oceanography and areas directly applicable
to ocean science and engineering; both
faculties are equally involved in all levels of
instruction. The subjects are supplemented
by numerous seminars, directed studies, and
cross-registration privileges with Harvard,
Brown, and the Boston University Marine
Program. Complete listings can be found in
the subject descriptions of each individual
department.

PHYSICAL OCEANOGRAPHY

Physical oceanography is the study of the
physics of the ocean. Its central goal is to
describe and explain the complex motions of
the ocean. Principal research areas include
general circulation, air-sea interaction, shelf
dynamics, mesoscale processes, and small-
scale processes. The Department of Earth,
Atmospheric, and Planetary Sciences offers
programs in physical oceanography with
WHOI, which lead to the Doctor of Science
or Doctor of Philosophy degree.

CHEMICAL OCEANOGRAPHY

Chemical oceanographers study the
chemical composition of the marine
environment and the processes that have
produced the present composition of sea
water and sediments. Principal research
areas include water column geochemistry,
sedimentary geochemistry, seawater-basalt
interactions, and atmospheric chemistry. The
Departments of Earth, Atmospheric, and
Planetary Sciences and Civil and Environ-
mental Engineering offer programs with
WHOI in chemical oceanography and marine
geochemistry. These programs lead to the
Doctor of Science or Doctor of Philosophy.

MARINE GEOLOGY AND GEOPHYSICS

The goal of Marine Geology and Geophysics
is to understand the physical and chemical
processes that determine the structure and
evolution of the ocean basins and their
margins. Research is being conducted in a
wide range of specialties including micropal-
eontology, paleoceanography, petrology and
volcanic processes, seismology, gravity,
magnetics, heat flow, sediment dynamics,
and isotope geology. The Department of
Earth, Atmospheric, and Planetary Sciences
at MIT offers programs with WHOI in marine
geology and geophysics which lead to the
Master of Science, Doctor of Science, or
Doctor of Philosophy.

Degree Programs and Requirements 
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BIOLOGICAL OCEANOGRAPHY

Biological oceanography seeks to describe
and understand the biological processes
which are active in the marine and bordering
environments. The research of biological
oceanographers is diverse, including
ecology, toxicology, biochemistry, animal
behavior and physiology, and molecular
biology. The programs in biological ocean-
ography are coordinated by the Department
of Biology and WHOI, and may involve
research in other MIT departments such as
the Department of Civil and Environmental
Engineering. The programs lead to the
Doctor of Science or Doctor of Philosophy.

APPLIED OCEAN SCIENCE AND
ENGINEERING

Applied ocean science and engineering
involves the application of physics and the
engineering sciences to the study of oceanic
processes and the design of instruments,
systems, and structures required to
observe, measure, and work in the ocean.
The Departments of Civil and Environmental
Engineering, Electrical Engineering and
Computer Science, Mechanical Engineering,
and Ocean Engineering offer joint programs
with WHOI in oceanographic engineering.
The programs lead to the master's degree,
the Master of Engineering in Marine
Environmental Systems, the degree of
Ocean Engineer, Doctor of Science, or
Doctor of Philosophy.

INQUIRIES

Application for admission to the MIT/WHOI
Joint Program in Oceanography and Applied
Ocean Science and Engineering should be
made on the MIT graduate application form,
which may be obtained from the Director of
Admissions at MIT or from the Education
Office at WHOI. Requests for further
information may be addressed to the Dean
of Graduate Studies, Woods Hole Oceano-
graphic Institution, Woods Hole, MA 02543,
(508) 289-2219, or to the MIT Joint Program
Office, Room 54-911, Cambridge, MA
02139-4307, (617) 253-7544. More
information is available on the web site at
http://web.mit.edu/mit-whoi/www/.
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DESCRIPTIONS OF SUBJECTS

p to this chapter's introductory pages for a
lis, if departments and programs by Course and
b, "chool. These pages also explain how to
dec'pher the abbreviations in the subject listings
,hch follow.

Ciapter VIII lists subjects department by
celartment in numerical order by Course.
Programs identified by letter abbreviations
ap;,:ar at the end of the numbered Courses.

Explanatory Notes

Descriptions of Subjects

Course 1
and Environmental Engineering

Course 2
rical Engineering

Course 3
als Science and Engineering

Course 4
: cture

Course 5
stry

Course 6
al Engineering and Computer Science

Course 7
iy

Course 8
.5

C'urse 9
ind Cognitive Sciences

COurse 10
Il Engineering

Course 11
Studies and Planning

Caurse 12
Atmospheric. and Planetary Sciences

Course 13
Engineering

Course 14
mics

Course 15
Management

Course 16
Aeronautics and Astronautics

Course 17
Political Science

Course 18
Mathematics

334

Course 20
336 Program in Applied Biological Sciences

Course 21
336 Humanities

Course 21A
353 Anthropology

Course 21F
365 Foreign Languages and Literatures

Course 21H
375 History

Course 21L
388 Literature

Course 21M
394 Music

Course 21M
410 Theater Arts

Course 21W
416 Program in Writing and Humanistic Studies

Course 22
425 Nuclear Engineering

Course 24
431 Linguistics and Philosophy

BEH
440 Division of Bieoegineering and

Environmental Health (includes the
former Division of Toxicology)

453

468

475

CMS
Program in Comparative Media Studies

ESD
Engineering Systems Division

HST
482 Health Sciences and Technoloqy

MAS
506 Media Arts and Sciences

SP
518 Special Programs

STS
532 Science, Technology. and Society

SWE
542 Engineering School-Wide Electives

ROTC
543 ROTC Programs

543

546

559

566

571

576

579

584

592

599

603

606

Descriptions of Subjects 
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612

621

626

632

637

638

/
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DEPARTMENTS AND PROGRAMS
BY COURSE NUMBER BY SCHOOL

In general, at the Institute, the word Course
(capitalized) refers to an organized curriculum
leading to a specified degree. The word course
(lower-case) or subject refers to the individual
class. Each Course is designated by a number
or lefter abbreviation; each individual subj ect
offered by a Course is also numbered.

Chapter VII and VillI describe MIT's Courses
and subjects from two different perspectives.
Chapter VII presents Course information
School by School, providing details on
undergraduate and graduate programs, and
lists of faculty. The Schools (and Whitaker
College), and the departments within each
School, appear in alphabetical order. In
contrast, Chapter Vill lists subjects department
by department, in numerical order by Course
number.

Chapter VII also provides detailed degree
charts for each Course, and defines the subject
and unit requirements for each undergraduate
degree. Chapter VillI along with updated subject
and schedule information also appears on the
web. See http://web.mit.edu/catalogue/.

Course 1
Course 2
Course 3
Course 4
Course 5
Course 6

Course 7
Course 8
Course 9
Course 10
Course 11
Course 12

Course 13
Course 14
Course 15
Course 16
Course 17
Course 18
Course 20

Course 21
21 A
21 F
21 H
21L

21M
21W

Course 22
Course 24
BEH

CMS
ESO
HST
MAS
SIP
STS
SWE
ROTC
AS
MS
NS

Civil and Environmental Engineering
Mechanical Engineering
Materials Science and Engineering
Architecture
Chemistry
Electrical Engineering and Computer
Science
Biology
Physics
Brain and Cognitive Sciences
Chemical Engineering
Urban Studies and Planning
Earth, Atmospheric, and Planetary
Sciences
Ocean Engineering
Economics
Management
Aeronautics and Astronautics
Political Science
Mathematics
Program in Applied Biological
Sciences
Humanities
Anthropology
Foreign Languages and Literatures
History
Literature
Music and Theater Arts
Program in Writing and Humanistic
Studies
Nuclear Engineering
Linguistics and Philosophy
Division of Bioengineering and
Environmental Health (includes the
former Divison of Toxicology)
Program in Comparative Media Studies
Engineering Systems Division
Health Sciences and Technology
Media Arts and Sciences
Special Programs
Science, Technology, and Society
Engineering School-Wide Electives

Aerospace Studies
Military Science
Naval Science

ARCHITECTURE AND PLANNING
Architecture
Urban Studies and Planning
Program in Media Arts and Sciences

Course 4
Course 11

MAS

ENGINEERING
Aeronautics and Astronautics Course 16
Chemical Engineering Course 10
Civil and Environmental Engineering Course 1
Electrical Engineering and Computer Science

Course 6
Materials Science and Engineering Course 3
Mechanical Engineering Course 2
Nuclear Engineering Course 22
Ocean Engineering Course 13
Engineering School-Wide Electives SWE
Division of Bioengineering and Environmental

Health (includes the former Division of
Toxicology)

Engineering Systems Division
BEH
ESD

HUMANITIES, ARTS, AND SOCIAL SCIENCES
Economics Course 14
Humanities Course 21
Anthropology 21A
Foreign Languages and Literatures 21F
History 21H
Literature 21L
Music and Theater Arts 21M
Program in Writing and Humanistic Studies 21W
Linguistics and Philosophy Course 24
Political Science Course 17
Program in Comparative Media Studies CMS
Program in Science, Technology, and Society STS

SLOAN SCHOOL OF MANAGEMENT
Management Course 15

SCIENCE
Biology Course 7
Brain and Cognitive Sciences Course 9
Chemistry Course 5
Earth, Atmospheric, and Planetary Sciences

Course 12
Mathematics Course 18
Physics Course 8
Program in Applied Biological Sciences Course 20

WHITAKER COLLEGE OF HEALTH SCIENCK
AND TECHNOLOGY
Harvard-MIT Division of Health Sciences and

Technology H

OTHER PROGRAMS
Special Programs

ROTC
Aerospace Studies
Military Science
Naval Science

ST

SP

AS
MS
NS
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SUBJECT LISTINGS

Toe descriptions in this chapter are subject to change.

For an up-to-date list of subjects offered in 2001-

2002 and their schedules, refer to the online subject

lis Js at http://web.mit.edu/catalogue/.

Tho allowing example of a subject listing consists

of four parts: subject name, subject information, and

cot description, and instructor(s).

4SUBJECT NAMEThe subject name appears above the first
horizontal line,

SUBJECT I N FORMATI ON
information about the subject appears below
the first horizontal line.

SUBJECT DESC RIPTION
The subject description appears below the
second horizontal line.

SN S T R U C T 0 R ( S)

SUBJECT NAME
subject name consists of its number and title.

J he end of a subject number indicates that this
subject is offered jointly by more than one
department. The subject numbers of the other
departments are indicated in the Subject Information
section following the phrase Same subject as.

(New) below the subject number and title indicates
hject offering that is new to the catalogue.

(Revised Units) or (Revised Content) below the
subject number and title indicates a change from the
n-vious catalogue.

SUBJECT INFOR MATI ON
ormer number of a renumbered subject

is indicated in parentheses oelow the first
'. ontal line.

Same subject as appears in parentheses followed
b. he subject's other number(s) if the subject is

3 or SWE.

Meets with appears if the subject
aught together with one or more different-level

subjects, or if part of the subject is taught in
?rinnction with another subject.

Prerequisite subjects, if any, are listed. or
reuded in the subject description. Prerequisites
should be completed before taking the subject.
Students who do not have the stated prerequisites

>.d obtain the permission of the instructor.

Numbers in italics indicate corequisites that may
be taken simultaneously with the subject described.
If there are no prerequisites or corequisites, a dash
(-) appears.

Year offered may state Acad Year 2000-2001: Not
offered or Acad Year 2001-2002: Not offered. There
is no comment if the subject is offered in both
academic years 2000-2001 and 2001-2002.

Subject level and term follow. U is an undergradu-
ate subject, and G is a subject primarily for graduate
students. IAP is MIT's Independent Activities Period.

Credit units, which indicate a subject's time
distri-bution, are represented by three numbers
separated by dashes. The number of units assigned
for recitation and lecture is first; for laboratory,
design, or fieldwork second; and for preparation,
third. Add all of the units together to obtain the total
credit for
a subject.

One unit represents approximately 14 hours of work.
Units arranged indicates that units are specially
arranged by the instructor.

Subjects fulfilling the General Institute Require-
ments, such as BIOLOGY PHYSICS, CALC,
CHEMISTRY REST (Restricted Electives in
Science and Technology), Institute LAB, or
HASS-D (Humanities Arts, and Social Sciences
Distribution) are so designated to the right of the
credit units. Subjects fulfilling the Communication
Requirement are designated Cl-H. CI-HW. and
CI-M. CI-M subjects will appear in the 2002-2003
MI T Bulletin.

HASS indicates subjects that can be used to satisfy
the Humanities, Arts, and Social Sciences
Requirement (other than HASS-D subjects).

HASS-D Language Option indicates language
subjects which may be substituted for one HASS-D
subject.

[P/D/F] appears to the right of the credit units if
the subject is graded on a P, D, or F basis (where P
means C or better performance).

H-LEVEL Grad Credit indicates an approved
subject for higher graduate-level degree credit.
In some cases, a message follows the designation
indicating that the subject is H-level in certain
departments.

Can be repeated for credit appears under the
credit units if the subject can be taken more than
once for academic credit.

SU BJ E CT D ES C R I PT IO0 N
Any subject open only to special groups is so noted
at the end of its description. If the subject description
does not appear, the number of the subject under
which the description appears is given.

I N S T R U C T 0 R ( S )
The name of the instructor(s) in charge as
known at the time of publication is listed in italics,
or the name of the department contact is listed in
regular type.
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5.77J Topics in Metabolic Biochemistry
(New)
(Same subject as 7.75J)
Prereq.: 7.05 or 5.07
G (Fall)
4-0-8 H-LEVEL Grad Credit
Special topics include major metabolic path-
ways for the biosynthesis of certain cellular
constituents and oxidative metabolism.
Emphasis is on enzymology and methods used
to understand metabolism and enzymatic
processes.
G. M. Brown, J. Stubbe
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For degree requirements, see listing in
Chapter VII under the School of
Engineering.

Fundamentals

1.00 Introduction to Computers and
Engineering Problem Solving

(Subject meets with 1.001)
Prereq.: 18.01
U (Fall, Spring)
3-1-8 REST

Fundamental software development and com-
putational methods for engineering and scien-
tific applications. Object-oriented software
design and development. Weekly program-
ming problems cover programming concepts,
graphical user interfaces, numerical methods,
data structures, sorting and searching, com-
puter graphics and selected advanced topics.
Emphasis is on developing techniques for solv-
ing problems in engineering, science, manage-
ment, and planning. The Java programming
language is used. 3 Engineering Design Points.
Fall Term: V. J. Harward
Spring Term: G. Kocur

1.001 Introduction to Computers and
Engineering Problem Solving

(Subject meets with 1.00)
Prereq.: 18.01
G (Fall, Spring)
3-1-5

For graduate students who want to receive
graduate credit for taking 1.00. See description
under subject 1.00.
Fall Term: V. J. Harward
Spring Term: G. Kocur

1.010 Uncertainty in Engineering

Prereq.: 18.01, 18.02
U (Fall)
3-2-7

Quantitative uncertainty analysis with em-
phasis on engineering applications. Events
and their probability, univariate and multi-
variate distributions, uncertainty propagation
through linear and nonlinear functions, condi-
tional analysis for extrapolation and prediction,
second-moment uncertainty characterization
and analysis. Poisson processes. Bayes
theory and risk-based decision. Descriptive
statistics, point and interval estimation of dis-
tribution parameters, hypothesis testing, and
simple linear regression. 3 Engineering Design
Points.
D. Veneziano

1.011 Project Evaluation

Prereq.: -
U (Spring)
3-0-6

Methodologies for evaluating civil engineering
projects, which typically are large-scale, long-
lived projects involving many economic, finan-
cial, social, and environmental factors. Basic
techniques of engineering economics, includ-
ing net present value analysis, life-cycle cost-
ing, benefit-cost analysis, and other
approaches to project evaluation. Resource
and cost estimation procedures appropriate for
large-scale infrastructure systems. Examples
drawn from building design and construction,
transportation systems, urban development,
environmental projects, water resource
management, and other elements of both the
public and private infrastructure. 6 Engineering
Design Points.
C. D. Martland

1.012 Introduction to Civil Engineering
Design

Prereq.: -
U (Spring)
1-2-3

Introduces students to the theory, tools, and
techniques of engineering design and creative
problem-solving, as well as design issues and
practices in civil engineering. Includes several
design cases, with an emphasis on built
facilities (e.g., buildings, bridges and roads).
Project design explicitly concerns technical ap-
proaches as well as consideration of the exist-
ing built environment, natural environment,
economic and social factors, and expected life
span. A large design case is introduced which
is used in the subsequent specialty area
design subjects (1.031, 1.041, 1.051) and the
capstone design subject (1.013). 3 Engineer-
ing Design Points.
S. Slaughter, H. Einstein

1.013 Civil Engineering Design Project

Prereq.: Two of 1.031, 1.041, 1.051
U (Spring)
0-12-0

The project synthesizes prior design educa-
tion. Students who have specialized in struc-
tural, geotechnical, engineering systems and
environmental areas form teams to design and
plan a major project in a specific location. Stu-
dents formulate the problem and demonstrate
creativity in applying theories and
methodologies from their design and analysis
subjects to develop the facility, with considera-
tion of its technical, environmental, and social
feasibility. 12 Engineering Design Points.
H. Einstein, S. Slaughter

1.015J Mechanical Systems, Signal
Processing, and Stochastics

(Same subject as 13.015J)
Prereq.: 18.03
U (Spring)
4-0-8

See description under subject 13.015J.
N. C. Makris

1.016 Introduction to Environmental
Engineering
(Revised Content)

Prereq.: -
U (Fall)
1-2-3

A broad introduction to environmental en-
gineering using the water supply and waste
water treatment system for the Boston are.. .
a real world example. Students follow the ':
ney of water from precipitation on central I
sachusetts catchments to the discharge oa
treated waste water into the Massachusetts
Bay. Introduces a broad range of topics in.u
ing sustainable water resources, water
balance, water quality, air quality, acid despos-
tion, flow of water in porous media, hydraul's
of water flow in tunnels, water treatment
processes, fate of contaminants released bv
treatment plants, pathogens, and toxic met
Three field trips are planned (early mornin( t
early afternoon on Mondays). Course work r
cludes end-of-term mini-projects. 3 Enginet.-
ing Design Points.
P. M. Gschwend, Staff

1.017 Computing and Data Analysis for
Environmental Applications

Prereq.: 18.01, 18.02
U (Fall)
3-0-9

Covers computational and data analysis tec
ques for environmental engineering applice.
tions. First third of subject introduces MAT_ 'B
and numerical modeling. Second third em-
phasizes probabilistic concepts used in datM
analysis. Final third provides experience vi:
statistical methods for analyzing field and
laboratory data. Numerical techniques suc is
Monte Carlo simulation are used to illustratt
the effects of variability and sampling. Con
cepts are illustrated with environmental ex
amples and data sets. 3 Engineering DesK
Points.
D. McLaughlin
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1.01sJ Fundamentals of Ecology

Sv ne subject as 7.30J)
q: 7.012/7.013/7.014 recommended

REST

5S C subject dealing with the science of ecol-
-, and principles of interrelationships be-

-en organisms and their environment.
DO opment of basic concepts of energy flow
arc biogeochemical cycles in ecosystems;
prouctivity; trophic dynamics; community
cucture and stability; competition and preda-
Sr evolution and natural selection; popula-
on growth; and physiological ecology.

Emphasis on aquatic systems.
S w Chisholm

1.019 Systems Simulation

Su.bject meets with 1.153J, ESD.76J)
Prereq.: 1.00, 6.041 or 1.010
Aced fear 2001-02: Not offered
Acac Year 2002-03: U (Spring)

See description under subject 1 .153J.
D SLmchi-Levi

1.030 Civil Engineering Materials

Prereq.: 1.050, 1.103
U Spring)

Develops an understanding of the mechanics
vil engineering materials. Includes study of

eastic, inelastic, and time-dependent be-
-aveor. Covers material performance, deteriora-

n fatigue, and failure. Specific applications
nch:de steel, concrete, and natural materials
su.ch as soil and rock. Multi-component
-aterial systems and material selection for
: v and environmental applications discussed.
P Culligan

1.031 Geotechnical Engineering Design

Prevq.: 1.010, 1.011, 1.030, 1.050
U 'oring)

Pr -w ples of soil mechanics and their applica-
'.n design problems. Phase relationships,

% stress conditions, effective stress, and
, strength of soils. Piezometric heads,

D Acy's law, steady groundwater flows, and
n.. eets. Consolidation, settlement, limiting

3ral earth pressures, and slope stability
eds. Application to design of retaining
foundations and earth structures. 9 En-

wvering Design Points.
4 'vWhittle

1.032 Geomaterials and Geomechanics
(Revised Content)

(Subject meets with 1.361, 1.366)
Prereq.: 1.010, 1.011, 1.030, 1.031, 1.050
U (Fall)
3-0-9

Presentation and application of principles of
soil mechanics. Considers the following topics:
the origin and nature of soils; soil classifica-
tion; the effective stress principle; hydraulic
conductivity and seepage; stress-strain-
strength behavior of cohesionless and
cohesive soils and application to lateral earth
stresses, bearing capacity and slope stability;
consolidation theory and settlement analyses;
laboratory and field methods for evaluation of
soil properties in design practice. Same lec-
tures as 1.361.
C. C. Ladd

1.033 Mechanics of Material Systems

(Subject meets with 1.57)
Prereq.: 1.030
U (Fall)
3-2-7

Discussion of mechanics of materials through
which the understanding of the physical origin
of material behavior and constitutive modeling
can be integrated into structural and geotechni-
cal engineering. Focuses on the following clas-
ses of material behavior: elasticity, plasticity,
damage, fracture, and their significance for
various civil engineering material. Analytical
tools to handle material and structural sys-
tems, such as limit analysis and yield design,
are also discussed. Projects on the use of
finite elements with inelastic material laws.
F. J. Ulm

1.034 Introduction to Engineering Geology

(1.32)
Prereq.: -
U (Spring)
3-3-6 REST

Basic principles of physical geology, emphasiz-
ing topics pertinent to environmental and civil
engineering. Identification of minerals; ig-
neous, metamorphic, and sedimentary rocks.
Alluvial, glacial, eolian, lacustrine, marine, and
colluvial sediments. Weathering. Faults and
fractures. Air photos and geologic maps. Field
trips. Term paper; can be used for Phase 2 of
the Writing Requirement. 3 Engineering
Design Points.
H. H. Einstein
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1.040 Project Management
(Revised Units)

(Subject meets with 1.401J, ESD.018J)
Prereq.: -
U (Spring)
3-1-8

Introduction to theories of project manage-
ment, with practical application through case
project. Topics include feasibility analysis
methods, resource management, financial con-
trols, contracts, and construction management
(including scheduling, estimating, progress
monitoring, regulations, and operations) for all
phases of expected life of facility. Meets with
graduate subject 1.401. Graduate students are
expected to complete additional assignments.
3 Engineering Design Points.
F. Peia-Mora

1.041J Engineering System Design

(Same subject as ESD.01J)
Prereq.: 1.011 or permission of instructor
U (Spring)
3-1-8

Deals with the design of complex, large, in-
tegrated, open systems (CLIOS), where
"open" denotes systems that directly interact
with the social/political/economic context. Intro-
duces CLIOS, defining the concept and distin-
guishing between quantitative and qualitative
analyses of such systems, including introduc-
tions of models and frameworks. Systems are
characterized, measures of system perfor-
mance are developed, and key CLIOS con-
cepts (including sustainability, equity, mobility,
accessibility, etc.) are introduced. Class-wide
project, with students working in teams on the
design of a CLIOS, taking a broad systems
perspective in that design. Examples include
the proposed Trans-Andean Mendoza Tunnel
in Argentina; Tren Urbano in San Juan, Puerto
Rico; and the Central Artery/Ted Williams Tun-
nel project in Boston. 9 Engineering Design
Points.
J. Sussman

1.042 Public Infrastructure Development
Systems

(Subject meets with 1.441J, 11.477J,
ESD.182J)
Prereq.: -
U (Spring)
3-0-9

Meets with graduate subject 1.441J. Under-
graduate level excludes some project work re-
quired at the graduate level. See description
under subject 1.441J.
J. B. Miller

1.043 Law and the Construction Industry

(Subject meets with 1.44J, ESD.183J)
Prereq.: -
U (Fall)
2-1-9

Meets with graduate subject 1.44J. Under-
graduate level excludes some project work re-
quired at the graduate level. See description
under subject 1.44J.
J. B. Miller
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1.044J Fundamentals of Energy in Buildings

(Same subject as 4.42J, 2.45J)
Prereq.: 8.01, 18.02
U (Fall)
3-2-7 REST

See description under subject 4.42J.
L. R. Glicksman

1.050 Solid Mechanics

Prereq.: 8.01, 18.02, 1.105
U (Fall)
3-2-7 REST

Introduction to the fundamental principles and
methods of structural mechanics. Static equi-
librium, force resultants, support conditions,
analysis of determinate planar structures
(beams, trusses, frames), stresses and strains
in structural elements, states of stress (shear,
bending, torsion). Also statically indeterminate
systems, displacements and deformations, in-
troduction to matrix methods, elastic stability,
approximate methods. Design exercises en-
courage creative student initiative and systems
thinking. 3 Engineering Design Points.
L. L. Bucciarelli, Jr.

1.051 Structural Engineering Design

Prereq.: 1.010, 1.030
U (Fall)
3-1-8

Basic philosophy of planning and design of
structures. Loads on structures. Design criteria
and factors of safety. Design of reinforced con-
crete structural elements using the ultimate
strength design method. Load factor design of
structural steel members and connections.
Structural system design concepts. Ap-
proximate and computational analysis
methods. Emphasis on problem-based learn-
ing through design project(s) on which stu-
dents work as design teams. Special topics
such as design of cable structures and
prestressed concrete structures. Construc-
tability and structural control. 9 Engineering
Design Points.
0. Buyukozturk

1.052J Mechanics of Structures
(Revised Units)

(Same subject as 13.014J)
Prereq.: 2.001 or 1.050, 18.03
U (Fall)
4-1-7

Subject teaches basic analytical and computa-
tional techniques to assess response of com-
plex structures under static loads. Treated are
beams, shafts, trusses, frames, arches, and
cables. Compressive and shear strength of
thin-walled structures. Consistent use of ener-
gy methods to explain the concepts of equi-
librium, stability, principle of virtual work, and
to develop approximate methods for deflec-
tions and bucklig loads. Foundation of the
finite element (FE) method. Implementation of
the techniques learned using Matlab and PC
versions of commercial FE codes.
T. Wierzbicki, J. J. Connor, Jr.

1.053J Dynamics and Vibration
(New)

(Same subject as 13.013J)
Prereq.: 2.001 or 1.050, 2.003 or 13.015 or
1.00, 18.03
U (Fall)
4-1-7

Introduction to dynamics and vibration of
lumped-parameter models of mechanical sys-
tems. Three-dimensional particle kinematics.
Force-momentum formulation for systems of
particles and for rigid bodies (direct method).
Newton-Euler equations. Work-enery (varia-
tional) formulation for systems particles and for
rigid bodies (indirect method). Virtual displace-
ments and work. Lagrange's equations for sys-
tems of particles and for rigid bodies.
Linearization of equations of motion. Linear
stability analysis of mechanical systems. Free
and forced vibration of linear damped lumped
parameter multi-degree of freedom models of
mechanical systems. Team term project focus-
ing on dynamics for design of mechanical sys-
tems.
N. M. Patrikalakis, J. K. Vandiver

1.054 Mechanics and Design of Concrete
Structures

(Subject meets with 1.541)
Prereq.: 1.051 or 1.52
U (Spring)
3-0-9

Meets with graduate subject 1.541. Under-
graduate level has the option of excluding spe-
cial topics paper, but requires additional
homework instead. See description under sub-
ject 1.541.
0. Buyukozturk

1.057 High-Performance Composite
Structures

(Subject meets with 1.595)
Prereq.: 1.050
U (Fall)
3-0-9

Meets with graduate subject 1.595. Under-
graduate level excludes graduate-level project
but requires additional special topics paper.
See description under 1.595. 6 Engineering
Design Points.
S. C. Wooh

1.058J Mechanical Vibration

(Same subject as 13.80J, 2.06J)
Prereq.: 13.013J or 1.053J, 2.004
U (Spring)
3-1-8

See description under subject 13.80J.
J. K. Vandiver, E. Kausel

1.060 Fluid Mechanics

Prereq.: R
U (Spring
3-2-7

lntroduct_
sible fluid flow. Fluid properties. Hydrostati
Conservation of mass and momentum usii
differential and integral balances. The Ber
Ii equation. Shear stresses and velocity
profiles in laminar and turbulent flows. Flov.
porous media. Dynamic similarity. First lay,
thermodynamics and the energy equation.
plications to steady flow in conduits and o.
channels, pumps, turbines, drag, and lift o
mersed objects. 3 Engineering Design Por
0. S. Madsen

1.061 Transport Processes in the
Environment

(Subject meets with 1.61)
Prereq.: 18.03 or equivalent; 1.060 or
equivalent; or 10.301 or equivalent
U (Fall)
3-0-9

Introduction to momentum transport in envror
mental flows, with emphasis given to river ani
lake systems. Derivation and solutions to the
differential form of mass conservation equa-
tions. Topics include: molecular and turbulent
diffusion, boundary layers, dissolution, phase
partitioning, bed-water exchange, air-water ex-
change, settling and coagulation, buoyancy-
driven flows, and stratification in lakes. 3
Engineering Design Points.
Staff

1.070J Introduction to Hydrology
(Same subject as 12.320J)
Prereq.: 1.017, 1.061, 1.106
Acad Year 2001-02: U (Fall)
Acad Year 2002-03: Not offered
3-0-9

Introduction to the global water and energy
cycles and the earth system including the at-
mosphere, oceans, land, and biosphere. Fun-
damentals of hydrologic science and its
applications. Covers bases for the charac-
terization of hydrologic processes such as
precipitation, evaporation, transpiration by
vegetation, infiltration, and storm runoff. Under-
standing and modeling of groundwater flow.
hydraulics of wells, and subsurface transport
of pollutants. Probabilistic analysis and risk es-
timation for hydrologic variables. 3 Engine( ng
Design Points.
D. Entekhabi

1.071J Global Change Science

(Same subject as 12.300J)
Prereq.: 18.03; 5.60
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9

See description under subject 12.300J.
P. H. Stone, E. A. B. Eltahir
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1.076J Physical Principles of Remote
Sensing
Subject meets with 12.421J, 1.718J, 12.621J)

Prereq.: 8.03
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9

See description under subject 12.421J.
R P. Binzel

1.080 Environmental Chemistry and Biology

Prereq.: 5.60, 7.012/7.013/7.014
u Spring)
-0-8

Covers basic environmental chemistry and biol-
ogy with a focus on understanding the prin-
cipies governing the function of both natural
systems and systems perturbed or engineered
by humans. Topics include acid-base, com-
plexation, reduction/oxidation, precipitation,
hydrolysis and sorption reactions, population
growth and limiting factors, microbial com-
munity structure, and the interactions between
microbes and their chemical environment.
1018J is a suggested prerequisite.
B. Voelker, M. F. Polz

1.081J Chemicals in the Environment:
Toxicology and Public Health

Same subject as BEH.104J, ESD.053J)
Prereq.: 5.11 or 5.111 or 5.112 or 3.091; and
7 0!2/7.013/7.014
U . Spring)
3-0-9

See description under subject BEH.104J.
J L. Sherley, P. C. Dedon

1.082 Air Pollution: Processes and Controls
(N w)

Prereq.:
U (Spring)
3-0 9

Tho problem of solving air pollution requires a
mrn-i-disciplinary approach. Effects of air pol-
-tats on human health and the environment.

Or<:5ns of atmospheric pollutants and methods
o stimate emissions from anthropogenic
so-ces. Atmospheric chemistry and pollutant
removal processes. Meteorological
on- romena and pollutant dispersion modeling.
La- c and regulations to control air pollution.
Ter nologies and methods used to control air
P0 ution. Regional and global issues such as
acm rain, ozone depletion and global climate
change.
S ..'oba

1.096 Environmental Engineering Clinic

Prereq.: Permission of instructor
U (Spring)
2-0-10

Designed to expose students to real-world en-
vironmental engineering projects. Students
select projects from list (including physical,
chemical, and biological topics) developed in
consultation with private and public "sponsors"
(e.g., consulting firms, state and federal agen-
cies). Students review relevant site and prob-
lem-specific background informal, write a
"proposal" identifying their approach to ad-
dress problem, and pursue efforts to develop
the proposed solution. Requires comprehen-
sive written report and oral presentation. 12
Engineering Design Points.
P. M. Gschwend

1.107 Environmental Chemistry and
Biology Laboratory

Prereq.: 1.106, 1.080
U (Spring)
0-4-2 1/2 Institute LAB

Laboratory and field techniques in analytical
chemistry, microbiology and molecular biology,
and their application to the understanding of
natural and engineered ecosystems. Design
and interpretation of field studies for identifying
and quantifying physical, chemical, and biologi-
cal processes that govern the effects of human
activity on the functioning of natural systems,
and the efficacy of engineered approaches to
environmental problems. Applications include
chemical and biological remediation, measure-
ment of organic and inorganic contaminants,
and detection of pathogens in natural environ-
ments. An independently designed final project
is required. Designed to be taken concurrently
with 1.080. 6 Engineering Design Points.
M. F. Polz, B. Voelker

Undergraduate Laboratory
Subjects

1.103 Civil Engineering Materials Laboratory

Prereq.: 1.105, 1.050, 1.030
U (Spring)
1-2-3 1/2 Institute LAB

Introduces the concepts, techniques, and
devices used to measure engineering proper-
ties of materials. Emphasis on measurement
of load-deformation characteristics and failure
modes of both natural and fabricated
materials. Weekly experiments include data
collection, data analysis, and interpretation
and presentation of results. 6 Engineering
Design Points.
J. T. Germaine

1.105 Solid Mechanics Laboratory

Prereq.: 1.050
U (Fall)
0-3-3 1/2 Institute LAB

Introduces students to basic properties of struc-
tural materials and behavior of simple struc-
tural elements and systems through a series of
experiments. Students learn experimental tech-
nique, data collection, reduction and analysis,
and presentation of results. Subject generally
taken the same semester as 1.050 Solid
Mechanics. 6 Engineering Design Points.
L. L. Bucciarelli, Jr.

1.106 Environmental Fluid Transport
Processes and Hydrology Laboratory

Prereq.: 18.03, 1.017, 1.060, 1.061, 1.070J
U (Fall)
0-4-2 1/2 Institute LAB

Builds on the lecture subjects 1.061 and
1.070. Fundamentals of mass and flow meas-
urements in field and laboratory settings, and
application of these measurement techniques
to analyze real and model environmental sys-
tems. 3 Engineering Design Points.
H. M. Nepf, P. M. Gschwend, D. Entekhabi

Engineering Information Systems
and Computation

1.118 Distributed Development of
Engineering Information Systems
(Revised Content)

Prereq.: 1. 124J or knowledge of Java and C++
G (Fall)
2-2-8 H-LEVEL Grad Credit

Covers the technical and organizational prin-
ciples, methods, and tools required to develop
large-scale engineering information systems
by distributed teams. Focuses on the areas of
project management, requirements analysis,
system architecture and design, quality con-
trol, programming, configuration management,
knowledge management, and testing. Term
project consists of improving wireless com-
munication tools on multiple devices to enable
synchronous and asynchronous collaboration.
The Unified Modeling Language (UML), the
IEEE Software Engineering Standards and
Open Source code in Java and C++ are used
extensively in the project.
F. Pena-Mora

1.120 Information Technology M.Eng.
Project
(Revised Content)

Prereq.: 1. 124J or knowledge of Java; limited
to Course 1 M.Eng. students
G (Fall, IAP, Spring)
5-0-10 H-LEVEL Grad Credit

Core requirement for Information Technology
M.Eng. program. Projects focus on the applica-
tions of information technology to engineering
projects. Previous projects dealt with
synchronous collaboration environments, sen-
sors and instrumentation of structural ele-
ments, and asset management of
municipalities. Project provides the back-
ground for individual student theses. Students
must register for 1.120 for the Fall Term, IAP,
and the Spring Term.
Staff
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1.124J Foundations of Software
Engineering
(Revised Units)

(Same subject as 2.159J, 13.470J)
Prereq.: 1.00 and knowledge of C
G (Fall)
4-0-8 H-LEVEL Grad Credit

Foundations subject in modern software
development techniques for engineering.
Covers the design and development of com-
ponent-based software using the Java and
C++ programming languages; data structures
and algorithms for modeling, analysis, and
visualization; basic problem-solving techni-
ques; internet computing; and the manage-
ment and maintenance of software. Includes a
treatment of topics such as sorting and search-
ing algorithms; string processing; geometric
and image processing algorithms; and numeri-
cal simulation techniques. Foundation for in-
depth exploration of image processing,
computational geometry, finite element
methods, and network methods. Core require-
ment for Information Technology M.Eng. pro-
gram.
J. R. Williams

1.125 Architecting and Developing Web
Systems
(Revised Content)

Prereq.: 1.124J
G (Spring)
3-0-9 H-LEVEL Grad Credit

A project class that introduces the software ar-
chitecting and design of Web systems in the
context of a start-up company. Subject tar-
geted at future CTO's that must understand
both the business and technical issues in-
volved in architecting enterprise scale Web
systems. Students operate in a team that con-
fronts a technically challenging problem. Lec-
tures and readings cover core database, Web
server components and browser issues in a
Windows2000, IS, and SQL200 environment.
Core requirement for Information Technology
M.Eng. Program. Limited enrollment.
J. R. Williams

1.126J Pattern Recognition and Analysis

(Same subject as MAS.622J)
Prereq.: A working knowledge of probability
theory and linear algebra
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject MAS.622J.
R. W. Picard

1.128J Computational Geometry

(Same subject as 13.472J, 2.158J, 16.940J)
Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 13.472J.
N. M. Patrikalakis, D. C. Gossard

1.130 Information Processing for
Engineering Systems

Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Graduate introduction to information process-
ing techniques for engineering systems.
Topics include: sampling theory and repre-
sentation of information; wavelets and time-fre-
quency analysis; multiscale data
representations; feature identification and
recognition; adaptive techniques; multi-scale
methods for computer simulation; and
visualization techniques. Examples pertain to
digital image processing, Geographic Informa-
tion Systems, seismic data analysis, data com-
pression, and similar real-time or
data-intensive applications. Coursework in-
cludes written and computer-based assign-
ments (in Matlab/C/C++/Java), and a class
project.
K. Amaratunga

Engineering Analysis Methods

1.131J Mathematical Modeling and
Analysis in Engineering

(Same subject as 2.090J, 13.475J)
Prereq.: 18.03
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
4-0-8 H-LEVEL Grad Credit

A utilitarian survey of elementary and inter-
mediate analytical techniques, and their ap-
plications in physical systems important to
engineering. Formulation of physical problems
and analysis of mathematical solutions are em-
phasized. Application of ordinary differential
equations in dynamics. Linear partial differen-
tial equations. Separation of variables. Green's
functions. Fourier transforms. Bessel func-
tions. Applications to seepage, traffic flows,
statics and vibration of elastic structures, soil
consolidation, and diffusion of heat or pol-
lutants. Additional topics may include complex
functions or perturbation techniques.
C. C. Mei

1.133 M.Eng. Concepts of Engineering
Practice

Prereq.: Limited to Course 1 M.Eng.students
G (Fall)
3-0-6 H-LEVEL Grad Credit

Core requirement for the M.Eng. program
designed to teach students about the roles of
today's professional engineer and expose
them to team-building skills through lectures,
team workshops, and seminars. Topics in-
clude: written and oral communication, job
placement skills, trends in the engineering and
construction industry, risk analysis and risk
management, managing public information,
proposal preparation, project evaluation,
project management, liability, professional
ethics, and negotiation. Draws on relevant
large-scale projects to illustrate each com-
ponent of the subject. Grading is based on
both individual and team exercises involving
written and oral presentations.
E. E. Adams

1.138J Wave Propagation
(Revised Content)

(Same subject as 2.062J)
Prereq.: 2.004, 18.075 or equivalent
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 2.062J.
T. R. Akylas, C. C. Mei

See also 1.351, 1.541, 1.56J, 1.63, 1.691.

Engineering Systems,
Economics, and Management

1.141J Strategic Analysis for
Environmental Policy Planning, Design,
and Implementation

(Same subject as 3.563J, 22.822J, ESD.121J)
Prereq.: 1.146 or 2.192 or 3.56 or 13.62 or
16.861 or ESD.71 or 11.200 or 11.205
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-6 H-LEVEL Grad Credit

Gives participants practical understanding of
the procedures for successfully designing com
plex technical systems that must perform well
in a social context. Student teams work with
computer-based models to examine the effect
of alternative strategies; then define the
tradeoffs between energy use, environmental
quality, and costs, so as to develop a policy
which is consistent with the social, economic,
political, and historical context of the region.
Subject focuses on some form of innovative
transportation system in a particular context,
such as Mexico City. 6 Engineering Design
Points.
D. H. Marks, R. de Neufville, J. Clark,
D. Sadoway
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1.143J System Dynamics for Engineers

(Same subject as 22.823J, ESD.74J)
prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject 22.823J.
K F. Hansen

1.146 Dynamic Strategic Planning

Prereq.: Permission of instructor
G (Fall)
3-0-6 H-LEVEL Grad Credit

Engineering School-Wide Elective Subject.
Description given at end of this chapter in
SWE section on page 637.
R. de Neufville, J. P. Clark, F. Field

1.149 Application of Technology

Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

Engineering School-Wide Elective Subject.
Description given at end of this chapter in
SWE section on page 637.
J. Deutch, R. Lester

See also 1.096, 1.202, 1.203J, 1.207, 1.283J,
1.731. For management of engineering sys-
tems, see also 1.040,1.401-1.482.

Engineering Risk Assessment
and Probabilistic Analysis

1.151 Probability and Statistics in
Engineering

Prereq.: -
G (Spring)
3-0-9 H-LEVEL Grad Credit

Quantitative analysis of uncertainty and risk for
engineering applications. Fundamentals of
probability, random processes, statistics, and
decision analysis. Random variables and vec-
tors, uncertainty propagation, conditional dis-
tributions, and second-moment analysis.
Introduction to system reliability. Bayesian
analysis and risk-based decision. Estimation of
distribution parameters, hypothesis testing,
and simple and multiple linear regressions.
Poisson and Markov processes. Emphasis on
application to engineering problems.
D. Veneziano

1.153J Systems Simulation

(Subject meets with 1.019, ESD.76J)
Prereq.: 1.00, 6.041 or 1.010
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Up-to-date treatment of all important aspects
of a simulation study including generating and
testing random variates, modeling complex
systems, validation, and output data analysis.
Exercises include modeling and programming
complex manufacturing, transportation, and
communication systems. Topics include: ran-
dom number generator, basic simulation
modeling, generating random variates, select-
ing input probability distribution, output data
analysis, variance reduction techniques, and
modeling complex systems.
D. Simchi-Levi

1.155 Engineering Risk-Benefit Analysis

Prereq.: 18.02
G (Spring)
3-0-6 H-LEVEL Grad Credit

Engineering School-Wide Elective Subject.
Description given at end of this chapter in
SWE section on page 637.
G. Apostolakis, A. R. Odoni

See also 1.203J.

Transportation

1.202J Demand Modeling

(Same subject as ESD.212J)
Prereq.: Permission of instructor
G (Spring)
3-1-8 H-LEVEL Grad Credit

Theory and application of modeling and statisti-
cal methods for analysis and forecasting
demand of facilities, services, and products.
Topics include: review of probability and statis-
tics; estimation and testing of linear regression
models; theory of individual choice behavior;
theory, estimation, and testing of discrete
choice models (including logit, nested logit,
probit, and GEV); estimation under various
sample designs and data collection methods
(including revealed and stated preferences);
aggregate forecasting methods; and matrix
entry estimation methods. Lecture material is
reinforced with case studies, which require
specification, estimation, testing, and analysis
of models using data sets from transportation
and telecommunications applications.
M. E. Ben-Akiva

1.203J Logistical and Transportation
Planning Methods

(Same subject as 6.281J, 13.665J, 15.073J,
16.76J, ESD.216J)
Prereq.: 6.431, 15.075
G (Fall)
3-0-9 H-LEVEL Grad Credit

Quantitative techniques of operations research
with emphasis on applications in transportation
systems analysis (urban, air, ocean, highway,
and pickup and delivery systems) and in the
planning and design of logistically oriented
urban service systems (e.g., fire and police
departments, emergency medical services,
and emergency repair services). Unified study
of functions of random variables, geometrical
probability, multi-server queuing theory, spatial
location theory, network analysis and graph
theory, and relevant methods of simulation.
Computer exercises and discussions of im-
plementation difficulties.
R. C. Larson, A. R. Odoni, A. I. Barnett

1.204J Computer Algorithms for Systems
Analysis

(Same subject as ESD.210J)
Prereq.: 1.00 or 1.001 or permission of instruc-
tor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Teaches techniques and tools for design,
analysis, and computer implementation of effi-
cient algorithms for systems analysis. An in-
tegrated view of algorithms, data structures,
and computer architecture is emphasized.
Various algorithm design techniques are
presented and specialized to solve practical
problems arising in engineering systems ap-
plications such as transportation systems,
logistics systems, and communication sys-
tems. Methods covered in class illustrated by
on-line case studies. Students complete a
term project to integrate and apply knowledge
gained in class.
/. Chabini

1.205J Advanced Demand Modeling

(Same subject as ESD.213J)
Prereq.: 1 .202 or permission of instructor
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Advanced theories and applications of be-
havior models for analysis and forecasting of
demand of facilities, services, and products.
Different advanced and topical subjects are
presented each week. Topics vary each year.
Typical topics include: linear and nonlinear
latent variable models, estimation techniques
with multiple data sources, joint discrete and
continuous choice models, dynamic models,
analysis of complex choices, estimation and
forecasting with very large choice sets, multi-
dimensional probabilistic choice models, ad-
vanced choice models including PROBIT,
mixed LOGIT and LOGIT KERNEL, simulation
methods, survey design, model transferability,
and use of stated preference data. Required
assignments: a paper review and a term
paper. Alternate years.
M. E. Ben-Akiva
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1.206J Airline Schedule Planning

(Same subject as 16.77J, ESD.215J)
Prereq.: 15.081J or equivalent
G (Spring)
3-0-9 H-LEVEL Grad Credit

Explores a variety of models and optimization
techniques for the solution of airline schedule
planning problems. Schedule design, fleet as-
signment, aircraft maintenance routing, crew
scheduling, robust planning, passenger mix, in-
tegrated schedule planning, and other topics.
Solution techniques involving decomposition,
e.g., Lagrangian relaxation, column generation
and partitioning, and state-of-the-art applica-
tions of these techniques to airline problems.
C. Barnhar

1.207J Models and Algorithms for
Transportation Networks Analysis and
Operations

(Same subject as ESD.214J)
Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Design, analysis, and implementation of
models and algorithms for a variety of
problems encountered in the domain of
analysis and operation of transportation net-
works. Topics include: static network analysis;
modeling and management algorithms for
dynamic flows; design and computer im-
plementation of algorithms. Applications in-
clude: modeling, real-time routing, dynamic
control, and management for traffic systems;
implementation of models and algorithms on
high-performance computing platforms. Stu-
dents complete a term project dealing with real-
world application problems.
/. Chabini

1.212J An Introduction to Intelligent
Transportation Systems

(Same subject as ESD.221J)
Prereq.: Permission of instructor
G (Spring)
3-0-6 H-LEVEL Grad Credit

Basic elements of intelligent transportation sys-
tems. Technological, systems, and institutional
aspects of ITS considered, including system ar-
chitecture, congestion pricing, public/private
partnerships, network models, ITS as industrial
policy, and implementation case studies. Term
project required. Alternate years.
J. Sussman

1.213J Urban Spatial Structure,
Transportation, and Telecommunications I

(Same subject as 11.528J, ESD.229J)
Prereq.: 11.208 or permission of instructor
G (Spring)
3-1-2 H-LEVEL Grad Credit

See description under subject 11.528J.
Staff

1.214J Urban Spatial Structure,
Transportation, and Telecommunications I1
(Same subject as 11.529J)
Prereq.: 11.208 or permission of instructor
G (Spring)
0-3-3 H-LEVEL Grad Credit

See description under subject 11.529J.
Staff

1.221J Transportation Systems

(Same subject as 11.527J, ESD.201J)
Prereq.: Permission of instructor
G (Fall)
2-0-4 H-LEVEL Grad Credit

Introduces transportation as a large-scale, in-
tegrated system that interacts directly with the
social, political, and economic aspects of con-
temporary society. Fundamental elements and
issues shaping passenger and freight transpor-
tation systems. Underlying principles govern-
ing transportation planning, investment,
operations, and maintenance. System perfor-
mance and level-of-service metrics and the
determinants of transportation travel demand.
Design of transportation services and facilities
for various modes and intermodal operations.
Half-term subject offered in first half of term.
J. Sussman

1.222J Transportation Demand and
Economics

(Same subject as ESD.202J)
Prereq.: Permission of instructor
G (Fall)
2-0-4 H-LEVEL Grad Credit

Theory, case studies and practical applications
concerning the demand and economics of
transportation systems. Economic theories of
the firm, the consumer and the market, en-
gineering-based cost models and production
functions for selected passenger and freight
modes, introduction to discrete choice
analysis, models of passenger utility and
freight demand, pricing theory and application
to transportation systems, technological
change, resource allocation, and market struc-
ture and regulation in the transportation in-
dustry. Project evaluation for transportation
systems. Half-term subject offered in the first
half of term.
M. E. Ben-Akiva, C. D. Martland

1.223J Transportation Policy, Strategy, and
Management

(Same subject as ESD.203J)
Prereq.: Permission of instructor
G (Fall)
2-0-4 H-LEVEL Grad Credit

A survey subject of current concepts, theories
and issues in strategic management of
transportation organizations. Provides transpoc
tation logistics and engineering systems stu-
dents with an overview of the operating
context, leadership challenges, strategies, ani
management tools that are used in today's
public and private transportation organizatiors
The following concepts, tools, and issues are
presented in both public and private sector
cases: alternative models of decision-making
strategic planning (e.g., use of SWOT analyss
and scenario development), stakeholder valua-
tion and analysis, government-based regula-
tion and cooperation within the transportation
enterprise, disaster communications, change
management, and the impact of globalization.
J. Coughlin

1.224J Carrier Systems

(Same subject as ESD.204J)
Prereq.: Permission of instructor
G (Fall)
2-0-4 H-LEVEL Grad Credit

Carrier systems involve the design, operation,
and management of transportation networks
assets, personnel, freight, and passengers. A
number of different carrier systems are con-
trasted while models and tools for analyzing
optimizing, planning, managing, and contro-
ling these systems are presented. Half-tern
subject offered second half of term.
C. Barnhart

1.225J Transportation Flow Systems

(Same subject as ESD.205J)
Prereq.: Permission of instructor
G (Fall)
2-0-4 H-LEVEL Grad Credit

Design, operation, and management of trafic
flows over complex transportation networks
Covers two major topics: traffic flow modeiiig
and traffic flow operations. Deterministic and
probabilistic models, elements of queueing
theory, and traffic assignment. Concepts arf
lustrated through various applications and
case studies. Half-term subject offered secoOd
half of term.
I. Chabini
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1.231J Planning and Design of Airport
Systems

(same subject as 16.781J, ESD.224J)
Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
AcaJ Year 2002-03: G (Fall)
3-0-u H-LEVEL Grad Credit

Equal emphasis on current practice and ad-
vanced concepts. Airport location and planning
with lull consideration of economic, environ-
mental, and other impacts. Demand prediction,
determination of the capacity of the airfield,
and estimation of levels of congestion. Design
of terminals. Role of airports in the aviation
and transportation system. Airport access
problems. Optimal configuration of air
transport networks and implications for airport
development. Economics of the airport. Financ-
ing and institutional aspects. Special attention
to international practice and developments. Al-
ternate years. 6 Engineering Design Points.
R. de Neufville, A. R. Odoni

1,232J The Airline Industry
(New)

(Sante subject as 16.71J)
Prereq.: Permission of instructor
G (Fall)

Overview of the global airline industry, focus-
ing on recent industry performance, and cur-
rent issues and challenges for the future.
Fundamentals of airline industry structure, air-
line economics, operations planning, safety,
labor relations, airports and air traffic control,
marketing, and competitive strategies, with an
emphasis on the interrelationships among
major industry stakeholders. Recent research
findings of the MIT Global Airline Industry Pro-
gram are showcased, including the impacts of
conqestion and delays, evolution of informa-
tion technologies, changing human resource
management practices, and competitive ef-
fects of new entrant airlines. Taught by faculty
participants of the Global Airline Industry Pro-
gram
P. P Belobaba, A. /. Barnett, C. Barnhart,
A R. Odoni, J. P. Clarke, R. J. Hansman,
T A Kochan

1.250J Transportation in an
Environmentally Constrained World

(Same subject as ESD.207J)
Prereq.: Permission of instructor
G .Spring)

3-0-9 H-LEVEL Grad Credit

Deviops a broad understanding of transporta-
tion zystems, their technology, their environ-
mental impacts, and options for reducing
tra, sPortation-based externalities. Topics in-
clude: models for modal transportation
demand from regional to global levels,
transportation energy requirements, vehicle
and fuel technologies, environmental impacts
of transportation (air pollution, greenhouse gas
emissions, noise, land use, water pollution,
and ecosystem degradation). Future technol-
ogy and system options for achieving substan-
tal change in demand and supply, and
reouced environmental impact will be
evaluated and their implementation challenges
examined.
". Ben-Akiva, J. Heywood, A. Schafer

1.252J Urban Transportation Planning

(Same subject as 11.380J, ESD.225J)
Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 11.380J.
F. Salvucci

1.253J Transportation Policy and
Environmental Limits
(Revised Content)

(Same subject as 11.383J, ESD.222J)
Prereq.: 1.221J or permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Through a combination of lectures, cases, and
class discussions the subject examines the
economic and political conflict between
transportation and the environment. Inves-
tigates the role of government regulation,
green business and transportation policy as a
facilitator of economic development and en-
vironmental sustainability. Analyzes a variety
of international policy problems including
government-business relations, the role of in-
terest groups, non-governmental organiza-
tions, and the public and media in the
regulation of the automobile; sustainable
development; global warming; politics of risk
and siting of transport facilities; environmental
justice; equity; as well as transportation and
public health in the urban metropolis. Provides
students with an opportunity to apply transpor-
tation and planning methods to develop policy
alternatives in the context of environmental
politics.
J. Coughlin, F. Salvucci

1.258J Public Transportation Service and
Operations Planning

(Same subject as 11.381J, ESD.226J)
Prereq.: 1.221J or permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Evolution and role of urban public transporta-
tion modes, systems, and services, including
bus and rail. Description of technological char-
acteristics and their impacts on capacity, ser-
vice quality, and cost. Current practice and
new methods for performance monitoring,
route design, vehicle and crew scheduling. Ef-
fect of pricing policy and service quality on
ridership. Methods for estimating costs as-
sociated with proposed service changes.
Staff

1.259J Transit Management

(Same subject as 11.382J, ESD.227J)
Prereq.: 1.258J or permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-6 H-LEVEL Grad Credit

Management methods of relevance to public
transportation systems. Topics: strategic plan-
ning management; labor relations; main-
tenance planning and administration; financial
planning; marketing; and management informa-
tion and decision support systems. Shows how
these general management tasks are dealt
with in the transit industry and presents alterna-
tive strategies. Identifies alternative arrange-
ments for service provision, including different
ways of involving the private sector in public
transportation.
N. H. M. Wilson, F. Salvucci

11.260J Logistics Systems

(Same subject as 15.770J, ESD.260J)
Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

Introduction to inventory theory and control
with emphasis on supply chain management.
Analysis of tradeoffs between transportation
and inventory cost. Routing and scheduling
with inventory considerations, distribution net-
works design and carrier networks design, op-
timization of carrier operations with emphasis
on truck and rail networks. Integration of car-
rier and shipper perspectives in system
models. Logistics system performance metrics
and the impact of logistics activities on an
enterprise's financial performance.
J. Masters, Y. Sheffi

1.261J Case Studies in Logistics and
Supply Chain Management

(Same subject as 15.771J, ESD.261J)
Prereq.: Permission of instructor
G (Spring)
3-0-6 H-LEVEL Grad Credit

A combination of lectures and cases covering
the strategic, management, and operating is-
sues in contemporary logistics and integrated
supply chain management. Includes: logistics
strategy; supply chain restructuring and
change management; and distribution, cus-
tomer service, and inventory policy.
J. Byrnes
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1.262J Supply Chain Context

(Same subject as ESD.262J)
Prereq.: -
G (Fall)
2-0-4

Introduction to theory and practice of the core
functions of the enterprises that impact supply
chain management. Provides a basic under-
standing of strategy, industry structure,
finance/accounting, organization behavior, and
marketing highlighted in the context of the
supply chain. Uses cases with some lectures
and a basic tool set to illustrate the theory and
practice of analyzing and managing the
relationship between supply chain manage-
ment and the various functions of business.
Also provides a solid understanding of supply
chain management in practice. Core subject
for Master of Engineering in Logistics students.
Half-term subject offered first half of term.
J. Rice

1.263J Logistics Thesis Seminar

(Same subject as ESD.263J)
Prereq.: Limited to M.Eng. in Logistics students
G (Fall)
2-0-1 [P/D/F]

The thesis process, technical writing, and
presentation skills. Seminar organizes stu-
dents into groups working on parallel topics.
Half-term subject offered in the second half of
the term.
J. Masters

1.264J Database, Internet, and Systems
Integration Technologies

(Same subject as ESD.264J)
Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

Survey of information technology covering
database modeling, design, and implementa-
tion with an emphasis on relational databases
and SQL. Internet technologies: http, html,
XML, security. Brief introduction to com-
ponents and middleware: COM, CORBA. Intro-
duction to design and implementation of
multi-tier architectures, benchmarks, and per-
formance. Data networking protocols and tech-
nologies. Students complete project that
covers requirements/design, data model,
database implementation, Web site, and sys-
tem architecture.
G. Kocur

1.265J International Logistics

(Same subject as 13.67J, 15.765J, ESD.265J)
Prereq.: 1.260J, 1.261J, 1.262J, 15.760, or
permission of instructor
G (Spring)
2-0-4 H-LEVEL Grad Credit

An overview of globalization and the interna-
tional environment. The international market-
ing and supply chain interface; the
international finance and supply chain inter-
face; global strategy for logistics and supply
chain management; global supply chain
models; role of government intervention and
regulations (including border crossings, local
content laws, etc.); the role of ports and air-
ports in international product movements; the
economics of international air and ocean car-
riers; and the forwarding industry. Half-term
subject offered in the first half of the term.
H. Marcus, Staff

1.269J Advanced Logistics and Supply
Chain Strategies
(Revised Content)

(Same subject as ESD.269J)
Prereq.: 1.260 or 15.760 or 15.761 or
equivalent
G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject ESD.269J.
D. Simchi-Levi

1.270J Logistics and Supply Chain
Management
(Revised Content)

(Same subject as ESD.273J)
Prereq.: Probability and Linear Programming
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject ESD.273J.
D. Simchi-Levi

1.27J Studies in Transportation
Engineering

(Same subject as ESD.270J)
Prereq.: Permission of instructor
G (Fall, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Individual advanced study of a topic in
transportation systems, selected with the ap-
proval of the instructor.
Information: M. E. Ben-Akiva.

1.271J Research Seminar in Transportation

(Same subject as ESD.271J)
Prereq.: Permission of instructor
G (Fall)
Units arranged [P/D/F]
Can be repeated for credit

Discussion of current research at various
stages of development, including problem
definition, literature review, methodology, and
evaluation of results. Intended for advanced
doctoral students who have passed the
general examination.
Staff

1.272J Design and Operation of Logistics
Facilities and Networks
(New)

(Same subject as ESD.272J)
Prereq.: 1.260J or permission of instructor
G (IAP)
2-0-1

Exploration of the technological and
managerial issues involved in the design an,!
operation of distribution and logistics physice:
facilities and associated information technol-
ogy in an enterprise wise supply chain. In-
cludes day-long site visits to logistics
operations in the local area, as well as day-
long software tutorials on commercial-grade
software packages used in the design of lops-
tics networks. The curriculum also includes lec-
tures and case studies from faculty and
professional logistics consultants focusing on
the design and operation of efficient logistic;
facilities.
J. Masters

1.283J Cities and Regions: Urban
Economics and Public Policy

(Same subject as 14.573J, 11.41 OJ,
ESD.283J)
Prereq.: 14.03 or 14.04
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 14.573J.
W. Wheaton

1.284J Analyzing and Accounting for
Regional Economic Change

(Same subject as 11.481J, ESD.284J)
Prereq.: 14.03, 14.04
G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject 11.481J.
K. R. Polenske

1.285J Regional Socioeconomic Impact
Analyses and Modeling

(Same subject as 11.482J, ESD.285J)
Prereq.: 11.481 J or permission of instructor
G (Fall)
2-1-9 H-LEVEL Grad Credit

See description under subject 11.482J.
K. R. Polenske
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GeoenVironmental and
Geotechnical Engineering

1,322 Soil Behavior

Frereq.: 1.361
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
4-0-8 H-LEVEL Grad Credit

Detailed study of soil properties with emphasis
on interpretation of field and laboratory test
data and their use in soft-ground construction
engineering. Includes: consolidation and
secondary compression; basic strength prin-
ciples; stress-strain strength behavior of clays,
ernphasizing effects of sample disturbance,
anisotropy, and strain rate; strength and com-
pression of granular soils; and engineering
proporties of compacted soils. Some
knowledge of field and laboratory testing as-
sumrd; 1.37 desirable. Alternate years.
Sta

1.34 Waste Containment and Remediation
Technology

Prereq.: 1.030 and/or 1.72, permission of in-
structor
G (Spring)
309 H-LEVEL Grad Credit

Focuses on the geotechnical aspects of haz-
ardous waste management, with specific em-
phaoos on the design of land-based waste
conrinment structures and hazardous waste
renm)diation. Introduction to hazardous waste;
detfnition of hazardous waste, regulatory re-
qL 'ments, waste characteristics, geo-
chonistry, and contaminant transport. The
design and operation of waste containment
strui tures, landfills, impoundments, and mine-
wa. disposal. The characterization and
rereidiation of contaminated sites, the super-
fun. law, preliminary site assessment, site in-
vesl'gation techniques, and remediation
tech ologies. Monitoring requirements.
P Culligan

1.3' Theoretical Soil Mechanics
Pre.1q.: 1.361
Aca Year 2001-02: G (Spring)
Ac, Year 2002-03: Not offered
3-C- H-LEVEL Grad Credit

Prventation of fundamental theories in soil
me, Anics: field equations of linear elasticity
ann. nolutions of boundary value problems. In-
troc :tion to finite element method. Steady
arj ransient flow in porous media; applica-

n confined and unconfined seepage, and
Ce Cimensional consolidation. Introduction to

olasticity. Yielding and failure of soils;
"ity theory and limit analyses, with ex-
-s for bearing capacity and slope stability.

SClay models and critical state theory of
-'havior.
Whittle

1.361 Advanced Soil Mechanics
ect meets with 1.032, 1.366)

1.031

H-LEVEL Grad Credit

escription under subject 1.032.
Ladd

1.364 Advanced Geotechnical Engineering

Prereq.: 1.031, 1.361
G (Fall)
3-0-9 H-LEVEL Grad Credit

Site characterization and geotechnical aspects
of the design and construction of foundation
systems. Topics include site investigation (with
emphasis on in situ testing), shallow (footings
and raftings) and deep (piles and caissons)
foundations, excavation support systems,
groundwater control, slope stability, soil im-
provement (compaction, soil reinforcement,
etc.), and construction monitoring. Core re-
quirement for Geotechnical M.Eng. program. 6
Engineering Design Points.
A. J. Whittle

1.366 Geotechnical Engineering

(Subject meets with 1.032, 1.361)
Prereq.: 1.031
G (Fall)
3-0-6 H-LEVEL Grad Credit

Identification, presentation, and illustration of
principles of soil mechanics. Considers the fol-
lowing topics: the nature of soil; the effective
stress principle; hydraulic conductivity and
seepage; stress-strain-strength behavior of
soil; and lateral earth stresses. Applies prin-
ciples to stability and deformation problems.
Restricted to graduate students not specializ-
ing in Geotechnical Engineering. Same lec-
tures as 1.361. 3 Engineering Design Points.
See description under subject 1.032.
C. C. Ladd

1.37 Geotechnical Measurements and
Exploration

Prereq.: 1.031
G (Fall)
3-4-2 H-LEVEL Grad Credit

Application of testing principles to the measure-
ment of fundamental aspects of soil behavior
from classification to engineering properties.
Emphasis on rigorous techniques to measure
mechanical behavior under various boundary
conditions. Exposure to error estimation, re-
search devices, geotechnical field exploration,
and in situ testing. Extensive laboratory experi-
ments to explore geotechnical test equipment
and techniques. Laboratory use of testing auto-
mation and electronic instrumentation. Experi-
ments include data analysis, evaluation, and
presentation. 6 Engineering Design Points.
J. T. Germaine

1.38 Engineering Geology

Prereq.: Permission of instructor
G (Fall)
3-1-8 H-LEVEL Grad Credit

Effect of geologic features and processes on
constructed facilities; interaction between man-
made structures and human activities in
general, and the geologic environment. Plan-
ning of subsurface exploration. Engineering
geologic characterization of soil and rock, in-
cluding joint surveys and aspects of sedi-
mented and residual soils. Laboratory on basic
geologic identification and mapping techni-
ques. Extensive reading of case histories.
Field trip.
H. H. Einstein

1.381 Rock Mechanics

Prereq.: 1.38, 1.361
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-6 H-LEVEL Grad Credit

Introduces theoretical and experimental
aspects of rock mechanics and on this basis
prepares the student for rock engineering. In-
cludes review of laboratory and field testing;
empirical and analytical methods for describing
strength, deformability, and permeability of in-
tact rock and rock masses; fracture mechanics
and mechanics of discontinua including flow
through discontinua; design and analysis of
rock slopes and foundations on rock; and dis-
cussion of blasting design. Alternate years.
H. H. Einstein

1.383 Underground Construction

Prereq.: 1.361, 1.38, or permission of
instructor
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-6 H-LEVEL Grad Credit

Familiarization with the most important aspects
of planning, design, and construction of under-
ground openings in soft ground and rock.
Detailed engineering analysis and design.
Major aspects of construction techniques and
construction planning. General planning and
economic problems. Major design project. Al-
ternate years.
H. H. Einstein

1.39 Studies in Geotechnical
Engineering

Prereq.: Permission of instructor
G (Fall, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

For graduate students desiring further in-
dividual study of special topics.
Information: A. J. Whittle.

Construction Engineering and
Management

1.401J Project Management
(Revised Units)

(Subject meets with 1.040, ESD.01 8J)
Prereq.: Permission of instructor
G (Spring)
3-1-8 H-LEVEL Grad Credit

See description under subject 1.040.
F. Pena-Mora
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1.432J System and Project Management

(Same subject as 13.615J, ESD.185J)
Prereq.: Permission of instructor
G (Fall)
3-1-8 H-LEVEL Grad Credit

In today's competitive market place, shorten-
ing cycle time and maintaining quality of
product/infrastructure development is critical to
a firm's success. Effective project manage-
ment is a key element of successful product/in-
frastructure development. Focus on the project
management principles, methods, and tools to
effectively plan and carry out successful
developments. The material is divided into five
major sections: project organization, planning,
monitoring, control, and learning. Emphasis on
new methodologies and tools such as deter-
ministic, probabilistic and resource manage-
ment, as well as project system dynamics and
measurements. Topics are covered from
strategic, tactical, and operational perspec-
tives. Term projects analyze and evaluate past
and on-going projects in student's area of inter-
est. Projects used to apply the concepts dis-
cussed in class.
J. Warmkessel, J. Lyneis

1.44J Law and the Construction Industry

(Subject meets with 1.043, ESD. 1 83J)
Prereq.: -
G (Fall)
2-1-9 H-LEVEL Grad Credit

Practical focus on key legal principles ap-
plicable to construction. Provides sufficient un-
derstanding to manage legal aspects, instead
of being managed by them. Contractual
relationships, contract performance, avoid-
ing/resolving disputes, designing procurement
systems, and legal aspects of contract
strategies. Case study applications. Topics in-
clude forms of organization, changes, differing
site conditions, designer liability, risk manage-
ment, public construction, surety bonds, liens,
E&O insurance, site safety, arbitration, ADR,
and partnering. Invited industry speakers, in-
class arbitration.
J. B. Miller

1.441J Public Infrastructure Development
Systems

(Subject meets with 1.042, 11.477J, ESD.182J)
Prereq.: 1.44 or permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Examination of new procurement and project
management strategies based on financeable
advances in technology from the private sec-
tor. Design of project delivery systems to cre-
ate and encourage viable projects, new
technology, private sector capital investment,
competition, and best value. Systematic
analysis for aligning technology, revenue, and
financing opportunities with public infrastruc-
ture funding and needs. Case study develop-
ment for air traffic control, waste water
treatment, automatic toll collection, and multi-
modal port development. Invited industry
speakers. Meets with undergraduate subject
1.042 but assignments differ.
J. B. Miller

1.45 Construction Finance

Prereq.: -
G (Fall)
3-0-6 H-LEVEL Grad Credit

Examination of financing methods and struc-
ture, project financial evaluation, and financial
management in the domestic and international
construction industry. Analytical concepts and
methodologies from modern finance theory
and practice presented in lecture/discussions
and applied to case analyses including
problems in cash flow analysis, corporate finan-
cial structure, project finance, and foreign ex-
change exposure. Innovative financial
securities, such as options, and methods such
as privatization and sale-leaseback are ex-
amined. Prior subjects in microeconomics, ac-
counting, and/or corporate finance desirable
but not required.
M. V. Samii

1.46 Strategic Management in the Design
and Construction Value Chain

Prereq.: Permission of instructor
G (Fall)
2-0-7 H-LEVEL Grad Credit

Examines the fundamental concepts of
strategic planning and management in the con-
text of the real estate, design, and construction
industry. Discusses the basic business relation-
ships among firms in the design and construc-
tion value chain. Specific topics include:
industry analysis; strategic planning models; in-
formation technology strategy; strategy in frag-
mented industries; negotiation; and macro
trends shaping the industry as a whole. Case
method of instruction is used, and supple-
mented by extensive readings.
J. Macomber

1.462 Entrepreneurship in Construction
(Revised Content)

Prereq.: Permission of instructor
G (Fall)
2-0-4 H-LEVEL Grad Credit

Explains the role of the entrepreneur in the
construction industry using case studies that
outline different steps in developing construc-
tion enterprises. Emphasis on strategic market-
ing component in the development of these
businesses. Lectures address program,
development, and construction management
services. Subject includes guest lecturers who
are entrepreneurs in their field and a team
project that identifies an opportunity and
develops a strategic marketing/business plan
for a company, which students launch in the
design construct or related industries.
J. F. Kennedy

1.463 Globalization of the Engineering a d
Construction Industry

Prereq.: Permission of instructor
G (Fall)
2-0-4 H-LEVEL Grad Credit

Explores problems and challenges that arise
when construction companies enter global
markets. Discussion of innovative approaches
to partnering, utilization of specialized delivery
systems, opportunities created by advanced n
formation technologies, and interaction with
the local marketplace.
Staff

1.464 E-Commerce and the Internet in Real
Estate and Construction
(New)

Prereq.: Permission of instructor
G (Spring)
2-0-4 H-LEVEL Grad Credit

Examines the long term effects of informato
technology on business strategy in the real es-
tate and construction industry. Considerations
include: supply chain, allocation of risk, impact
on contract obligations and security, trends
toward consolidation, and the convergence of
information transparency and personal effec-
tiveness. Resources are drawn from the world
of dot.com entrepreneurship and "old
economy" responses. Taught by case study
method and grading is based on class par-
ticipation and papers.
J. Macomber

1.472 Innovative Project Delivery in the
Public and Private Sectors

Prereq.: Permission of instructor
G (Spring)
2-0-4 H-LEVEL Grad Credit

Examines the compatibility of various project
delivery methods, consisting of organizatios,
contracts, and award methods, with certain
types of projects and owners. Six methods ox-
amined: traditional general contracting; con
struction management; multiple primes;
design-build; turnkey; and build-operate-tra s-
fer. Subject includes: lectures, case studies
guest speakers, and a team project to analyze
an actual case example.
C. M. Gordon

1.481 Research Seminar in Construction
Engineering and Management
(Revised Content)

Prereq.: -
G (Spring)
1-0-2 [P/D/F]
Can be repeated for credit

Seminar intended mainly for master's and mc-
toral candidates in the Construction Engineer-
ing and Management Program. Oral and
written presentation by students on thesis 3c-

tivities and by faculty on research topics.
J. B. Miller
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1,482 Studies in Construction Engineering
and Management

Prereq.: -
G (Fall, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can he repeated for credit

indvidual study of an advanced topic in con-
struction engineering and management,
seyected with approval of faculty supervisor.

avenzadeh

Ma erlals and Structures

1.541 Mechanics and Design of Concrete
Structures

Subject meets with 1.054)
Prereq.: 1.051 or 1.52
3 Spring)
30- H-LEVEL Grad Credit

Strength and deformation of concrete under
an1cus states of stress; failure criteria; con-

:rete plasticity; and fracture mechanics con-
:epts Fundamental behavior of reinforced
:increte structural systems and their mem-
ners. Basis for design and code constraints.

gh-performance concrete materials and their
ise in innovative design solutions. Slabs: yield
-e theory. Behavior models and nonlinear

an aysis. Complex systems: bridge structures,
:nncrete shells, and containments.
C Buyukozturk

1.56J Structural Mechanics in Nuclear
Power Technology

Sane subject as 22.314J, 2.084J, 13.14J)
rer: Permission of instructor

Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
30-9 H-LEVEL Grad Credit

Sen description under subject 22.314J.
. S Kazimi, 0. Buyukozturk

1.561 Motion-Based Design

en4: Permission of instructor
F ,

H-LEVEL Grad Credit
sents a rational basis for the preliminary

n of motion-sensitive structures. Topics
analytical and numerical techniques

: tnablishing the optimal stiffness distribu-
e role of damping in controlling motion,
nass dampers, base isolation systems,

-n introduction to active structural control.
ples illustrating the application of the mo-
-sed design paradigm to building struc-
subjected to wind and seismic excitation

ascussed.
I n nnor, Jr.

1.562 High-Performance Structures M.Eng.
Project

Prereq.: 1.561 and 1.583J; limited to Course 1
M.Eng. students
G (Fall, IAP, Spring)
5-0-10 H-LEVEL Grad Credit

Core requirement for the High Performance
Structures M.Eng. program. Focus on the con-
ceptual design of complex structures and the
use of sensor, control, and actuator tech-
nologies to improve the performance of struc-
tural systems with respect to their ability to
monitor their performance, detect changes in
their condition, and modify their response.
Topics include: damage assessment, intel-
ligent control, adaptive materials, and concep-
tual design of smart structures. An in-depth
design study is carried out as a group effort
and provides the background for individual stu-
dent theses. Students must register for 1.562
for the Fall Term, IAP, and the Spring Term.
J. J. Connor, Jr.

1.57 Mechanics of Material Systems
(Revised Content)

(Subject meets with 1.033)
Prereq.: 1.030 or equivalent
G (Fall)
3-2-7

Meets with undergraduate subject 1.033.
Graduate students are expected to complete
additional assignments. See description under
1.033. An opportunity to update knowledge in
continuum mechanics and constitutive be-
havior and modeling of engineering materials.
Cross-projects with subject 1.124 encouraged.
F. J. Ulm

1.570 Durability Mechanics

Prereq.: 1.033/1.57 or equivalent
G (Spring)
3-0-9 H-LEVEL Grad Credit

Introduction to the theory and applications of
durability mechanics with a focus on diffusion
and dissolution processes in porous materials,
hydro-chemo-mechanical couplings,
chemomechanics of expansive reactions,
chemical hardening, poromechanics, and sof-
tening of engineering materials. Analytical
tools that handle material and structural sys-
tems subjected to chemo-mechanical, such as
dimensional analysis, are also discussed.
Projects on design, prediction, and optimiza-
tion of durability performance of engineering
structures affected by chemical reactions using
finite elements and finite volumes.
F. J. U/rm

1.571 Structural Analysis and Control

Prereq.: 1.052
G (Spring)
3-0-9 H-LEVEL Grad Credit

Computer-based methods for the analysis of
large-scale structural systems. Modeling
strategies for complex structures. Application
to tall buildings, cable-stayed bridges, and ten-
sion structures. Introduction to the theory of ac-
tive structural control. Design of classical
feedback control systems for civil structures.
Simulation studies using motion lab.
J. J. Connor, Jr.

1.573J Structural Mechanics
(Revised Content)

(Same subject as 13.1OJ)
Prereq.: Permission of instructor
G (Fall)
4-0-8 H-LEVEL Grad Credit

See description under subject 13.1OJ.
N. M. Patrikalakis, J. J. Connor, Jr.

1.581J Advanced Structural Dynamics

(Same subject as 13.801 J)
Prereq.: 18.03, 1.573J or equivalent
G (Fall)
3-1-8 H-LEVEL Grad Credit

Review of single- and multiple-degree-of-
freedom vibration problems, using matrix for-
mulation and normal mode superposition
methods. Time and frequency domain solution
techniques including convolution and Fourier
transforms. Applications to vibration isolation,
damping treatment, and dynamic absorbers.
Analysis of continuous systems by exact and
approximate methods. Applications to build-
ings, ships, and offshore structures. Vibration
measurement and analysis techniques.
E. Kausel, J. K. Vandiver

1.583J Nondestructive Evaluation of
Materials and Structures

(Same subject as 16.253J)
Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Overview of principles and applications of the
state-of-the-art NDE methods. Special em-
phasis on ultrasonics: fundamental wave mo-
tion in solids and fluids, transducers, imaging
and quantitative measurements, signal
processing, and basic instrumentation. Applica-
tions: flaw detection, materials charac-
terization, composite materials, and structures.
S. C. Wooh

1.589 Studies in Structural Design and
Analysis

Prereq.: Permission of instructor
G (Fall, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Individual study of advanced subjects under
staff supervision. Content arranged to suit the
particular requirements of the student and in-
terested members of the staff.
Information: 0. Buyukozturk.

1.591J Fracture of Structural Materials

(Same subject as 3.90J, 13.16J)
Prereq.: 2.004 or 3.11 or equivalent
G (Fall)
3-0-6 H-LEVEL Grad Credit

See description under subject 3.90J.
F. J. McGarry, K. Masubuchi

1.593J Mechanical Behavior of Plastics

(Same subject as 3.91J)
Prereq.: 3.064
G (Spring)
3-2-4 H-LEVEL Grad Credit

See description under subject 3.91J.
F. J. McGarry, D. K. Roylance
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1.594J Composite Materials

(Same subject as 3.92J)
Prereq.: 3.064
G (Spring)
3-2-4 H-LEVEL Grad Credit

See description under subject 3.92J.
F. J. McGarry

1.595 High-Performance Composite
Structures

(Subject meets with 1.057)
Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

Focuses on the analysis and design of high-
performance composite structures. Introduces
advanced structural composites and their ap-
plications in high-performance structures.
Covers various topics in mechanics and
design principles, including mechanics of com-
posites, fabrication and characterization,
analysis and design, sensors, and assessment
technology. Emphasis on individual design
project.
S. C. Wooh

1.597 Studies in Construction Materials

Prereq.: Permission of instructor
G (Fall, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Advanced topics in construction materials
selected by students for individual study with
staff approval.
Information: 0. Buyukozturk.

HydrodynamiCS and Coastal
Engineering

1.61 Transport Processes in the
Environment

(Subject meets with 1.061)
Prereq.: 18.03 or equivalent; 1.060 or
equivalent; or 10.301 or equivalent
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9

Meets with undergraduate subject 1.061.
Graduate level includes additional homework
in the form of reviews of relevant journal and
practical articles. See description under sub-
ject 1.061.
Staff

1.63 Fluid Dynamics of the Environment

Prereq.: 1.061, 1.131 or equivalent
G (Spring)
3-0-9 H-LEVEL Grad Credit

Theoretical topics of fluid dynamics relevant to
natural phenomena or man-made hazards in
water and atmosphere. Basic law of fluid mo-
tion. Scaling and approximations. Slow flows,
with applications to drag on a particle and mud
flow on a slope. Boundary layers: jets and
plumes in pure fluids or in porous media. Ther-
mal and buoyancy effects, selective withdrawal
and internal waves. Transient boundary layers
in impulsive flows or waves. Induced stream-
ing and mass transport. Dispersion in steady
flows or in waves. Effects of earth rotation on
coastal flows. Wind induced flow in shallow
seas. Stratified seas and coastal upwelling.
C. C. Mei

1.64 Physical Limnology

Prereq.: 1.060 and 1.061, or equivalent
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-6 H-LEVEL Grad Credit

Introduction to physical processes occuring in
lakes with emphasis on mechanisms affecting
fate and transport. Topics include: internal
wave dynamics; inflow and exchange flows; dif-
ferential heating and cooling; boundary mixing;
turbulent mixing; stability and stratification.
H. M. Nepf

1.66 Problems in Water Resources and
Environmental Engineering

Prereq.: Permission of instructor
G (Fall, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Advanced topics selected by students for in-
dividual study with staff approval. Choice of
subjects from theoretical, experimental, and
practical phases of hydromechanics, hydraulic
engineering, water resources, hydrology, and
environmental engineering.
Information: H. F. Hemond.

1.67 Sediment Transport and Coastal
Processes

Prereq.: 1.061, 1.69
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
4-0-8 H-LEVEL Grad Credit

Emphasizes the quantitative description of the
mechanics of sediment transport in steady and
unsteady flows based on hydrodynamic prin-
ciples. Equations of motion for particles in a tur-
bulent flow, entrainment, bedload, and
suspended load. Bedform mechanics, ripples,
and dunes. Flow resistance and boundary-
layer mechanics. Wave-induced longshore cur-
rents, longshore and on-offshore sediment
transport. Coastal protection. Basic theory of
water waves assumed known; contact instruc-
tor in late August if this presents a problem.
0. S. Madsen

1.685J Nonlinear Dynamics
(New)

(Same subject as 2.034J)
Prereq.: 2.032
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

A unified treatment of nonlinear phenomena n
the dynamics of discrete and continuous sys-
tems. Qualitative methods of analysis and
phase plane techniques. Quantitative analysis
of weakly nonlinear systems in free and forced
vibrations; perturbation methods; nonlinear
resonances; self-excited oscillations; and lock-
in phenomena. Introduction to nonlinear
stability and bifurcation theory, chaotic be-
havior, nonlinear wave propagation, and
solitons. Applications are made to mechanica.
fluid, electrical, and flow-structure interactior
problems.
T. R. Akylas, C. C. Mei

1.69 Introduction to Coastal
Engineering

Prereq.: 1.061
G (Fail)
4-0-8 H-LEVEL Grad Credit

Basic hydrodynamics of waves in deep and
shallow water. Linear theory, dispersion, super-
position, and spectral representation. Energy,
energy transport, and dissipation by bottom
friction. Refraction and diffraction by break-
waters. Some nonlinear aspects and wave
breaking. Emphasizes physical interpretation
of mathematical results and their engineering
application. Storm surges, coastal circulation
and forecasting of wind-wave characteristics.
Wind-wave statistics, wave forces on piles,
and breakwater stability.
0. S. Madsen

1.691J Surface Wave Dynamics

(Same subject as 2.064J)
Prereq.: 18.075, 1.131, or equivalent
G (Spring)
3-0-9 H-LEVEL Grad Credit

Advanced theories of gravity waves. Linear
topics include: transient dispersion, method of
stationary phase, tsunamis, refraction and
WKB approximation, mild-slope approximation,
Bragg Scattering by longshore bars, and har-
bor resonance. Nonlinear topics include: long
waves in shallow water, Airy and Boussinesq
approximations, waves on sloping beaches,
edge waves and subharmonic resonance, KdV
theory and solitons, harmonic generation, ship
advancing in a channel and upstream solitons,
weakly nonlinear waves in intermediate depth,
radiation stresses, long waves induced by
short waves, waves in deep water, and nar:
wakes behind an oscillating ship.
C. C. Mei, T. R. Akylas

1.697J Oceanographic Systems I

(Same subject as 13.990J)
Prereq.: -
G (Summer)
2-4-6 [P/D/F]

See description under subject 13.990J.
M. Grosenbaugh, Woods Hole Staff
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1.699J Special Projects in Oceanographic
Engineering

(Same subject as 13.999J)
Prereq.: Permission of instructor
G (Fall, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

See description under subject 13.999J.
Woods Hole Staff

Hydrology and Water Resource
Systems

1.713J Land-Atmosphere Interaction

(Same subject as 12.826J)
Prereq.: 1.070J or 1.714 or permission of in-
structor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Exchange of mass, heat, and momentum be-
tween the soil, vegetation, or water surface
and the overlying atmosphere; atmospheric
boLndary layer dynamics; coupled balance of
moisture and energy. Hydrothermal flux and
storage in unsaturated porous media. Evapora-
tion infiltration, and hillslope hydrologic proces-
ses Diagnostics of global cycles of water and
energy. Remote sensing and in situ measure-
ment techniques. Data assimilation ap-
proaches to retrieval based on remotely
sensed data.
D. Entekhabi

1.714 Surface Hydrology

Prereq.: 1.070J or equivalent
Acad Year 2001-02: Not offered
Ac-d Year 2002-03: G (Spring)
3-.) H-LEVEL Grad Credit

Cc :ors observations and theory of the physical
pr, esses involved in the hydrologic cycle.
Pr cesses considered include atmospheric
ran ihtion and transport, rainfall, infiltration,
rurnff generation, stream flow, evaporation,
transpiration, rainfall interception, and snow
prnnsses. Problem sets, a short term paper,
ar . final examination.
E B. Eltahir

1.7 5 Environmental Data Analysis

PRereq.: 1.010 or equivalent
Ac. I Year 2001-02: Not offered
Aa! Year 2002-03: G (Fall)
3" J H-LEVEL Grad Credit

Cc. 'ers probabilistic concepts and techniques
a are useful for environmental data analysis.
Cc s include: random variables; hypothesis

ng; linear regression; analysis of trends;
-1se/time domain analysis; frequency
-lain analysis; simulation of random fields;
.,ovian processes; derived distributions;

stochastic differential equations. Problem
emphasize environmental applications. 3
'eering Design Points.
B. Eltahir

1.717J Techniques in Remote Sensing

(Subject meets with 12.565, 12.265J)
Prereq.: Permission of instructor
U (IAP)
1-4-1

See description under subject 12.565.
M. Zuber

1.718J Physical Principles of Remote
Sensing

(Subject meets with 12.421 J, 1.076J, 12.621J)
Prereq.: 8.03
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
4-0-8 H-LEVEL Grad Credit

See description under subject 12.621 J.
R. P. Binzel

1.72 Groundwater Hydrology

Prereq.: 1.061
G (Fall)
3-1-8 H-LEVEL Grad Credit

Fundamentals of subsurface flow and
transport, emphasizing the role of groundwater
in the hydrologic cycle, the relation of
groundwater flow to geologic structure, and
the management of contaminated
groundwater. Topics include: Darcy equation,
flow nets, mass conservation, the aquifer flow
equation, heterogeneity and anisotropy,
storage properties, regional circulation, un-
saturated flow, recharge, stream-aquifer inter-
action, well hydraulics, flow through fractured
rock, numerical models, groundwater quality,
contaminant transport processes, dispersion,
decay, and adsorption. Includes laboratory
and computer demonstrations. Core require-
ment for Environmental and Geoenvironmental
M.Eng. program. 3 Engineering Design Points.
C. Harvey

1.721 Advanced Subsurface Hydrology

Prereq.: 1.72, 18.075, permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Advanced treatment of flow and transport in
natural porous media with applications to
resource management and environmental
protection. Stochastic treatment of temporal
and spatial variability. Contaminant transport,
mobile/immobile domain mass transfer, macro-
dispersion, tracer tests, salt water intrusion,
heat transport, unsaturated flow and solute
transport, and flow and transport in fractured
rocks. Large-scale behavior of heterogeneous
media.
C. Harvey

1.725J Chemicals in the Environment: Fate
and Transport

(Same subject as ESD.151J)
Prereq.: Permission of instructor
G (Fall)
3-0-9

For Institute students in all departments inter-
ested in the behavior of chemicals in the en-
vironment (see ESD listings for other
subjects). Emphasis on man-made chemicals,
their movement through water, air, soil, and
their eventual fate. Physical transport, as well
as chemical and biological sources and sinks,
are discussed. Linkages to health effects, sour-
ces and control, and policy aspects. Core re-
quirement for Environmental M.Eng. program.
3 Engineering Design Points.
H. F. Hemond

1.731 Water Resource Systems

Prereq.: 1.72, 1.714, 18.03 or equivalent
G (Spring)
3-0-9 H-LEVEL Grad Credit

Survey of optimization methods for manage-
ment of water resources. Linear, integer, non-
linear, and dynamic programming illustrated
with case studies. Applications include reser-
voir and irrigation development, conjunctive
use of surface and groundwater, capacity ex-
pansion, and sustainable resource develop-
ment.
D. McLaughlin

1.733J Geological Image Interpretation

(Subject meets with 12.462J, 12.162)
Prereq.: 12.001, 12.421J, or permission of in-
structor
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-3-6 H-LEVEL Grad Credit

See description under subject 12.462J.
K. Whipple

Aquatic Sciences, Water Quality
Control, and Environmental
Management

1.75 Limnology and Wetland Ecology

Prereq.: Permission of instructor
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Dominant physical, chemical, and biological
features of lakes and wetlands: basin geology,
water budget, wind-driven hydromechanical
phenomena, heat balance, thermal stratifica-
tion, radiation environment, biological com-
munities, and cycles of major elements.
Characterization of wetlands, wetland biota,
and chemical conditions of wetlands.
Methodologies of modern limnology, including
field methods and use of models; and current
issues in lake and wetland management. Alter-
nate years.
H. F. Hemond
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1.76 Aquatic Chemistry

(Subject meets with 1.762)
Prereq.: 5.11 or 5.111 or 5.112 or 5.60
G (Fall)
3-0-9 H-LEVEL Grad Credit

Quantitative treatment of chemical processes
in aquatic systems such as lakes, oceans,
rivers, estuaries, groundwaters, and was-
tewaters. A brief review of chemical kinetics
and thermodynamics is followed by discussion
of acid-base, precipitation-dissolution, coor-
dination, and reduction-oxidation reactions.
Emphasis is on equilibrium calculations as a
tool for understanding the variables that
govern the chemical composition of aquatic
systems and the fate of inorganic pollutants. 3
Engineering Design Points.
B. Voelker

1.762 Aquatic Chemistry

(Subject meets with 1.76)
Prereq.: 5.11 or 5.111 or 5.112
G (Fall)
4-0-8

Meets with subject 1.76, but assignments and
exams differ. Suitable for both undergraduate
and graduate students with insufficient
chemistry background for 1.76. 3 Engineering
Design Points.
B. Voelker

1.77 Water Quality Control

Prereq.: 1.060 or equivalent
G (Spring)
3-0-9 H-LEVEL Grad Credit

Emphasis on mathematical models for predict-
ing distribution and fate of effluents discharged
into lakes, reservoirs, rivers, estuaries, and
oceans. Focuses on formulation and structure
of models as well as analytical and simple
numerical solution techniques. Role of element
cycles, such as oxygen, nitrogen, and phos-
phorus, as water quality indicators. Offshore
outfalls and diffusion. Salinity intrusion in es-
tuaries. Thermal stratification, eutrophication,
and sedimentation processes in lakes and
reservoirs. Core requirement for Environmen-
tal M.Eng. program. 3 Engineering Design
Points.
E. E. Adams

1.782 Environmental Engineering M.Eng.
Project

Prereq.: Limited to Course 1 M.Eng. Students
G (Fall, IAP, Spring)
5-0-10 H-LEVEL Grad Credit

Core requirements for Environmental M.Eng.
program. Designed to teach about environmen-
tal engineering through the use of case
studies, computer software tools, and semi-
nars from industrial experts. Case studies pro-
vide basis for group project as well as
individual thesis. Past case studies have in-
cluded the MMR Superfund site on Cape Cod;
restoration of the Florida Everglades; dredging
of Boston Harbor; local watershed trading
programs; appropriate wastewater treatment
technology for Brazil; point-of-use water treat-
ment for Nepal, Brownfields Development in
Providence, RI, and water resource planning
for the island of Cyprus. Students must
register for 1.782 for Fall term, IAP, and Spring
term.
E. E. Adams

1.811J Environmental Law: Pollution
Control

(Same subject as ESD.133J)
Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

Reviews and analyzes Federal and state
regulation of air and water pollution and haz-
ardous wastes. Emphasizes use of legal
mechanisms and alternative approaches (such
as economic incentives) to control pollution
and encourage chemical accident and pollu-
tion prevention. Focuses on the major Federal
legislation, the underlying administrative sys-
tem, and the common law in analyzing the
goals of pollution control and pollution preven-
tion, economic consequences, and the role of
the courts. Discusses both classical pollutants
and toxic industrial chemicals. Also provides
an introduction to basic legal skills. 3 Engineer-
ing Design Points.
N. A. Ashford, C. C. Caldart

1.812J Regulation of Chemicals, Radiation,
and Biotechnology

(Same subject as ESD.134J)
Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Focuses on policy design and evaluation in the
regulation of hazardous substances and
processes. Includes risk assessment, in-
dustrial chemicals, pesticides, food con-
taminants, pharmaceuticals, radiation and
radioactive wastes, product safety, workplace
hazards, indoor air pollution, biotechnology,
victims' compensation, and administrative law.
Health and economic consequences of regula-
tion, as well as its potential to spur technologi-
cal change, are discussed. 3 Engineering
Design Points.
N. A. Ashford, C. C. Caldart

1.814J Industrial Ecology
(Revised Content)

(Same subject as ESD.123J, 3.560J)
Prereq.: ESD.10 or 3.56
G (Spring)
3-0-6 H-LEVEL Grad Credit

See description under subject ESD.123J.
J. Clark, F. Field

1.816J Technology, Industry, and Ecoloqy

(Same subject as 11.369J, 3.78J)
Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 11.369J.
D. O'Rourke

1.817J Planning for Sustainable
Development

(Same subject as 11.366J)
Prereq.: Permission of instructor
G (Spring)
3-0-9

See description under subject 11.366J.
D. Laws

1.818J Sustainable Energy

(Same subject as 10.391J, 2.65J, 3.564J,
11.371J, 22.811J, ESD.166J)
Prereq.: Permission of instructor
G (Spring)
3-1-8 H-LEVEL Grad Credit

See description under subject 10.391J.
J. Tester, M. W. Golay, J. Howard,
D. H. Marks, E. Drake, M. Driscoll, W. Petes

1.82 Problems in Aquatic Biology and
Chemistry

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged [P/D/F] H-LEVEL Grad Creo
Can be repeated for credit

Advanced topics in fields of aquatic chemistry
aquatic biology, and oceanography. Choirp of
independent study, seminar, laboratory, or
field studies. Typical topics include nutriem
and trace-metal interactions with aquatic
microorganisms, biogeochemical cycles, a
current issues in oceanography.
S. W. Chisholm, M. F. Polz

1.83 Environmental Organic Chemistry

Prereq.: 5.12, 5.60
G (Spring)
3-0-9 H-LEVEL Grad Credit

Focuses on the processes affecting
anthropogenic organic compounds in the e
vironment. Uses physical chemical properts
to predict chemical transfers between enviorn
mental compartments (air, water, sediments,
and biota). Uses molecular structure-reactivt.'
relationships to estimate chemical, photochem
cal, and biochemical transformation rates.
Resulting process models are combined to
predict environmental concentrations (and re-
lated biological exposures) of hazardous ana
natural organic compounds. 3 Engineering
Design Points.
P. M. Gschwend
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1.85 Wastewater Treatment Engineering
,)ereq.: 1.060 or 1.018J
3 spring)

-ory and design of systems for treating
cipal wastewater. Methods for charac-
ng wastewater properties. Physical,
ral, and biological processes, including
r- treatment, and suspended growth and

,,film methods for secondary treatment.
:nt removal. Reactor design and process
-s. State-of-the-art processes. Sludge

'-w. sing and disposal. 3 Engineering
%scn Points.
, Pincfince

1.89 Environmental Microbiology

Prereq.: 7.014 or equivalent
G (Fall)
2.3-9 H-LEVEL Grad Credit

A general introduction to the diverse roles of
croorganisms in natural and artificial environ-

-ents. Topics include: cellular architecture,
L-e-jetics, and growth; evolution and gene

population and community dynamics; air,
and soil microbiology; biogeochemical

g: and microorganisms in biodeteriora-
osoremediation, and pest control. 3 En-

ng Design Points.

Special Studies

UR Research in Civil and Environmental
Eng neering

Fi|, IAP, Spring, Summer)
arranged [P/D/F]

:e repeated for credit

URG Research in Civil and Environmental
Engineering

I, lAP, Spring, Summer)
arranged

oe repeated for credit

ual research or laboratory study under
supervision. Also opportunities in ongo-
arch program.

ction: P. J. Culligan.

1.91 Civil and Environmental Engineering
Internship

Prereq.: -
U (Fall, Spring, Summer)
0-6-0 [P/D/F]

1.92 Advanced Civil and Environmental
Engineering Internship

Prereq.: 1.91
G (Fall, Spring, Summer)
0-6-0 [P/D/F]

1.91 provides credit for the first two work as-
signments of Course I students affiliated with
the Engineering Internship Program. 1.92
provides credit for the third and fourth work as-
signments for students affiliated with the En-
gineering Internship Program. Students
register for both 1.91 and 1.92 twice and must
complete both work assignments in order to
receive academic credit for the subjects. Enroll-
ment limited to students registered in the
Course I Internship Option.
Information: 0. Buyukozturk.

1.ThG Graduate Thesis

Prereq.: -
G (Fall, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Program of graduate research, leading to the
writing of an S.M., M.Eng., C.E., Ph.D., or
Sc.D. thesis; to be arranged by the student
and an appropriate MIT faculty member.
Consult Department Academic Programs
Office.

1.961-1.966 Special Graduate Studies in
Civil and Environmental Engineering

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Graduate subjects taught experimentally; spe-
cial subjects offered by visiting faculty; and
seminars on topics of current interest.
Information: 0. Buyukozturk.

1.968 Graduate Studies in Civil and
Environmental Engineering

Prereq.: Permission of instructor
G (Fall, Spring, Summer)
Units arranged
Can be repeated for credit

Individual study, research, or laboratory inves-
tigations at the graduate level under faculty su-
pervision.
Information: 0. Buyukozturk.

1.969 Graduate Studies in Civil and
Environmental Engineering

Prereq.: Permission of instructor
G (Fall, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Individual study, research, or laboratory inves-
tigations at the graduate level under faculty su-
pervision.
Information: 0. Buyukozturk.

1.970-1.977 Special Graduate Studies in
Civil and Environmental Engineering

Prereq.: Permission of instructor
G (Fall, IAP, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Graduate subjects taught experimentally; spe-
cial subjects offered by visiting faculty; and
seminars on topics of current interest.
Information: 0. Buyukozturk.

1.978-1.979 Special Graduate Studies in
Civil and Environmental Engineering

Prereq.: Permission of instructor
G (Fall, IAP, Spring)
Units arranged
Can be repeated for credit

Graduate subjects taught experimentally; spe-
cial subjects offered by visiting faculty; and
seminars on topics of current interest. 1.978 is
taught P/D/F.
Information: 0. Buyukozturk.

1.982 Research in Civil and Environmental
Engineering

Prereq.: -
G (Fall, IAP, Spring, Summer)
Units arranged [P/D/F]
Can be repeated for credit

For research assistants in the department,
when assigned research is not used for thesis,
but is approved for academic credit. Credit for
this subject may not be used for any degree
granted by Course I.
0. Buyukozturk

1.983 Teaching in Civil and Environmental
Engineering

Prereq.: -
G (Fall, IAP, Spring, Summer)
Units arranged [P/D/F
Can be repeated for credit

For teaching assistants to recognize the educa-
tional value derived from satisfactory perfor-
mance of assigned duties and for other
qualified students interested in teaching as a
career. Laboratory, tutorial, or classroom teach-
ing under supervision of a faculty member.
Credit for this subject may not be used for any
degree granted by Course 1.
0. Buyukozturk

1.984 Teaching Experience in
Environmental Engineering
(New)

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

For qualified graduate students interested in
teaching. Tutorial, laboratory, or classroom
teaching under the supervision of a faculty
member. Total enrollment limited by availability
of suitable teaching assignments.
Information: H. F. Hemond.
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1.991, 1.992 Special Undergraduate Studies
in Civil and Environmental Engineering

Prereq.: Permission of instructor
U (Fall, IAP, Spring)
Units arranged
Can be repeated for credit

Undergraduate subjects taught experimentally;
special subjects offered by visiting faculty; and
seminars on topics of current interest. 1.991 is
taught P/D/F.
Information: H. H. Einstein.

1.993-1.995 Special Undergraduate Studies
in Civil and Environmental Engineering

Prereq.: Permission of instructor
U (Fall, IAP, Spring, Summer)
Units arranged
Can be repeated for credit

Undergraduate subjects taught experimentally;
special subjects offered by visiting faculty; and
seminars on topics of current interest. 1.995 is
graded. Other numbers are taught P/D/F.
Information: H. H. Einstein.

1.999 Undergraduate Studies in Civil and
Environmental Engineering

Prereq.: -
U (Fall, Spring, Summer)
Units arranged
Can be repeated for credit

Individual study, research, or laboratory inves-
tigations under faculty supervision.
Information: H. H. Einstein.
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Mechanical Engineering

For degree requirements, see listing in
Chapter VII under the School of
Engineering.

2.UR Undergraduate Research in
Mechanical Engineering

Prereq.: -
U (Fall Spring, Summer)
Units arranged [P/D/F]
Can be repeated for credit

2.UR, Undergraduate Research in
Mechanical Engineering

Prer .: -l

U (F ... Spring, Summer)
Uni!s arranged
Can be repeated for credit

indiv dual study, research, or laboratory inves-
tigat ns under faculty supervision, including in-
dividu al participation in an ongoing research
pro ec:t. See projects listing in Undergraduate
Off 1-104, for guidance.
Coc rator: E. Cravalho.

2.00 How and Why Machines Work

Prer ,q: --
U Spring)

How-, and why machines work, how they are
con, ived, how they are developed (drawn),
and how they are utilized. Students learn from
the hands-on experiences of taking things
apanr mentally and physically, drawing (sketch-
ing. J CAD) what they envision and observe,
takinq occasional field trips, and completing an
indvidual term project (concept, creation,
presentation). Emphasis on understanding the
phy; ,s and history of machines. Students are
req. d to make frequent presentations to the
cam .n what they have learned.

2.00 1 Mechanics and Materials I

Preo : 8.01, 18.02, 18.03
U Fi Spring)
3-2- REST

ntrcu~Jction to statics and the mechanics of
teft nable solids. Emphasis on the three
'asn- ;inciples of equilibrium, geometric com-
cal ry, and material behavior. Stress and its
5 to force and moment; strain and its
5 a to displacement; linear elasticity with

.- expansion. Failure modes. Application
':tie engineering structures such as rods,

beams, and trusses. Application to
& Introduction to material selection.
-yaratne, K. J. Bathe, M. C. Boyce,
'.-adevan, D. M. Parks, J. H. Williams, Jr.

2.002 Mechanics and Materials I1
Prereq.: 2.001
U (Fall, Spring)
3-2-7

Introduces mechanical behavior of engineering
materials, and the use of materials in mechani-
cal design. Emphasizes the fundamentals of
mechanical behavior of materials, as well as
design with materials. Major topics: elasticity,
plasticity, limit analysis, fatigue, fracture, and
composites. Materials selection. Laboratory ex-
periments involving projects related to
materials in mechanical design.
L. Anand, D. M. Parks, M. C. Boyce

2.003 Modeling Dynamics and Control I
(Revised Content and Units)

Prereq.: 8.01, 8.02, 18.02, 18.03
U (Fall, Spring)
4-3-8 REST

First of two-term sequence on modeling,
analysis and control of dynamic systems.
Mechanical translation, uniaxial rotation, electri-
cal circuits and their coupling via levers, gears
and electro-mechanical devices. Analytical and
computational solution of linear differential
equations and state-determined systems.
Laplace transforms, tranfer functions. Frequen-
cy response, Bode plots. Vibrations, modal
analysis. Open- and closed-loop control, in-
stability. Frequency-domain controller design,
gain and phase margins. Case studies of multi-
domain applications.
T. R. Akylas, S. H. Crandall, N. Hogan

2.004 Modeling Dynamics and Control 11
Prereq.: 2.003
U (Fall, Spring)
4-0-5

Second in a three-term sequence on model-
ing, analysis, and control of dynamic systems.
Modeling of plane-motion mechanical
dynamics, incompressible and acoustic fluid
systems. Vector kinematics, Newton-Euler
equations. Laplace transforms, transfer func-
tions. Fluid-mechanical and electro-mechani-
cal sensors and actuators. Vibrations, modal
analysis. Introduction to frequency domain con-
troller design via gain and phase margins. Ap-
plications to case studies of multi-domain
systems. New version of subject to be offered
for 15 units starting in Spring 2002.
T. R. Akylas, S. H. Crandall, N. Hogan

2.005 Thermal-Fluids Engineering I

Prereq.: 8.02, 18.03
U (Fall, Spring)
5-0-7 REST

Integrated development of the fundamental
principles of thermodynamics, fluid mechanics,
and heat transfer with applications. Focuses
on the development of the first and second
laws of thermodynamics with special con-
sideration of the rate processes associated
with heat transfer and work transfer. Entropy
generation and its influence on the perfor-
mance of engineering systems. Conduction
heat transfer in solids including steady-state
and transient situations. Finned surfaces.
Coupled and uncoupled fluid models. Hydros-
tatics. Inviscid flow analysis and Bernoulli
equation. Internal and external laminar viscous
flows. Turbulence. Boundary layers. Head loss
in pipes.
E. Cravalho, G. McKinley, J. Brisson

2.006 Thermal-Fluids Engineering II
Prereq.: 2.005, 18.03
U (Fall, Spring)
5-0-7

Focuses on the application of the principles of
thermodynamics, heat transfer, and fluid
mechanics to the design and analysis of en-
gineering systems. Turbulent flow. Heat trans-
fer associated with laminar and turbulent flow
of fluids in free and forced convection in chan-
nels and over surfaces. Pure substance
model. Heat transfer in boiling and condensa-
tion. Thermodynamics and fluid mechanics of
steady flow components of thermodynamic
plants. Heat exchanger design. Power cycles
and refrigeration plants. Design of ther-
modynamic plants. Radiation heat transfer.
Multi-mode heat transfer and fluid flow in ther-
modynamic plants.
E. Cravalho, G. McKinley, J. Brisson
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2.007 Design and Manufacturing I

Prereq.: 2.670, 2.001
U (Spring)
3-4-5

Develops students' competence and self-con-
fidence as designers. Emphasis on the crea-
tive design process bolstered by application of
physical laws, and learning to complete
projects on schedule. Synthesis, analysis, and
design robustness are emphasized. Subject
relies on active learning through exercises in
lecture and laboratory. A major design-and-
build project is featured. Lecture topics include
idea generation, estimation, concept selection,
visual thinking and communication, kinematics
of mechanisms, design for manufacturing, and
designer's professional responsibilities.
A. H. Slocum

2.008 Design and Manufacturing I1
Prereq.: 2.001, 2.003, 2.007, 2.005
Acad Year 2001-02: U (Fall, Spring)
Acad Year 2002-03: Not offered
3-5-4 1/2 Institute LAB

Integration of design, engineering, and
management disciplines and practices for
analysis and design of manufacturing
enterprises. Emphasis is on the physics and
stochastic nature of manufacturing processes
and systems, and their effects on quality, rate,
cost, and flexibility. Topics include process
physics and control, design for manufacturing,
and manufacturing systems. Group project re-
quires design and fabrication of parts using
mass-production and assembly methods to
produce a product in quantity. Six units may
be applied to the General Institute Lab Re-
quirement.
J.-H. Chun, E. M. Sachs, S. E. Sarma,
D. Cochran

2.009 The Product Engineering Process

Prereq.: 2.008
U (Fall)
3-3-6

Students develop an understanding of product
development phases and experience working
in teams to design and construct high-quality
product prototypes. Design process learned in
2.007 is placed into a broader development
context. Primary goals are to improve ability to
reason about design alternatives and apply
modeling techniques appropriate for different
development phases; understand how to
gather and process customer information and
transform it into engineering specifications;
and use teamwork to resolve the challenges in
designing and building a substantive product
prototype.
D. Wallace

2.010 Modeling Dynamics and Control IlIl

Prereq.: 2.004
Acad Year 2001-02: U (Fall, Spring)
Acad Year 2002-03: Not offered
3-2-4

Third in a three-term sequence on modeling,
analysis, and control of dynamic systems.
Modeling of simple thermal systems and three-
dimensional mechanical dynamics. Gyroscopic
phenomena. Lagrange's equations. Control of
mechanical systems. Integral and derivative ac-
tion, lead and lag compensators. Root-locus
design methods. Applications to case studies
of multi-domain systems. Extended review of
modeling, analysis, and control procedures
presented in the three-term sequence.
T. R. Akylas, S. H. Crandall, N. Hogan

2.020 Principles of Internet Computing

Prereq.: 2.003 or 18.03 and 1.00 or equivalent
U (Spring)
3-2-7

An introduction to the design and implementa-
tion of computer networks with the Internet as
a primary example. Students learn not only
what the Internet is and how it works today,
but also why it is designed the way it is and
how it is likely to evolve in the future. Subject
focuses on the fundamental design principles
that have contributed to the Internet's
scalability and robustness, and gives a survey
of the underlying technologies such as TCP/IP,
ATM, and Ethernet. Topics include the Internet
architecture, reliable transmission, congestion
control, switching, routing, scheduling, and in-
formation security. Subject involves experi-
ments of protocols commonly used in the
Internet.
K.-Y. Siu

Mechanics, Dynamics, and
Acoustics

2.032 Dynamics

Prereq.: 2.004
G (Fall)
3-0-9 H-LEVEL Grad Credit

Momentum principles and energy principles.
Lagrange's equations, Hamilton's principle. Ap-
plications to mechanical systems including
gyroscopic effects. Study of steady motions
and nature of small deviations therefrom.
Natural modes and natural frequencies for con-
tinuous and lumped parameter systems.
Forced vibrations. Dynamic stability theory.
Causes of instability.
J. H. Williams, Jr.

2.034J Nonlinear Dynamics

(Same subject as 1.685J)
Prereq.: 2.032
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject 1.685J.
T. R. Akylas, C. C. Mei

2.035 Special Topics in Mathematics w,'h
Applications
(New)

Prereq.: 8.02, 18.03 or permission of inst t
G (Spring)
3-0-3 H-LEVEL Grad Credit

Introduction to a selection of mathematicai
topics that are not covered in traditional
mechanical engineering curricula, such a dif.
ferential geometry, integral geometry, disoete
computational geometry, graph theory and op.
timization techniques. Emphasis on basic
ideas and on applications in mechanical en-
gineering. Selection will change every year.
S. Sarma

2.05 Kinematics and Dynamics of
Mechanisms and Manipulators

Prereq.: 2.004
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

Analyzes kinematic and dynamic charac-
teristics of planar and spatial mechanisms, in-
cluding machines and robotic manipulators
Use of vector, graphical, and 4 by 4 matrix
methods for kinematic analysis. An introdi.c-
tion to graphical and computer methods f-:.r
kinematic synthesis of mechanisms. Methods
for dynamic analysis of mechanisms, and the
use of digital simulation techniques. Systems
include rigid and flexible elements and active
control systems. Applications from industrni
machine systems and robotic manipulator.
S. Dubowsky

2.06J Mechanical Vibration

(Same subject as 13.80J, 1.058J)
Prereq.: 13.013J or 1.053J, 2.004
U (Spring)
3-1-8

Elective unit distribution: Advanced discip!
nary, 9; Lab, 3. See description under sub ct
1 3.80J.
J. K. Vandiver, E. Kausel

2.061 Random Vibration

Prereq.: 18.075
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Description of stochastic processes. Impulne
response and frequency response of lineai
time-invariant dynamic systems. Correlations
and spectra of stationary response. Crosr'ug
rates, peaks, and envelopes. Failure under ran-
dom loading. Poisson pulse processes. Moas-
urement, identification, and response
problems. Coherence. Space-time correla'onls
and cross-spectra. Digital data processing
Spectral analysis. Applications to vehicleF anc
structures subjected to wide-band random -
citation. Introduction to nonlinear vibration.
Staff
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2.062J Wave Propagation
Revised Content)

Same subject as 1.1 38J)
Prereq.: 2.004, 18.075 or equivalent
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-o9 H-LEVEL Grad Credit

Tneoretical concepts and analysis of wave
proilems in applied mechanics with examples
ohosen from elasticity, acoustics, geophysics,
nydrodynamics, blood flow, and nondestruc-
roe evaluation. Progressive waves, group
velocity and dispersion, energy density and
transport. Theory of characteristics. Reflection,
refraction and transmission of plane waves by
an interface. Mode conversion in elastic
saves. Rayleigh waves. Waves due to a
moving load. Scattering by a two dimensional
obstacle. Reciprocity theorems. Parabolic ap-
proximation. Waves on the sea surface. Capil-
lary-gravity waves. Wave resistance. Radiation
of sUrface waves. Internal waves in stratified
Ods. Waves in random media.
T R Akylas, C. C. Mei

2.064J Surface Wave Dynamics
New)

Same subject as 1.691J)
Prereq.: 18.075, 1.131, or equivalent
G (Spring)
309 H-LEVEL Grad Credit

Advanced theories of gravity waves. Linear
ropics include: transient dispersion, method of
stationary phase, tsunamis, refraction and
,VKB approximation, mild-slope approximation,
Bragg Scattering by longshore bars, and har-
oar resonance. Nonlinear topics include: long
raves in shallow water, Airy and Boussinesq
wr)oximations, waves on sloping beaches,

i waves and subharmonic resonance, KdV
-:ry and solitons, harmonic generation, ship
3:ancing in a channel and upstream solitons,

lAiy nonlinear waves in intermediate depth,
a :ation stresses, long waves induced by

vaves, waves in deep water, and narrow-
a behind an oscillating ship.

C Mei, T. R. Akylas

2.072 Mechanics of Continuous Media
Oereq.: Permission of instructor

a Year 2001-02: G (Spring)
a Year 2002-03: Not offered

H-LEVEL Grad Credit

vies and applications of continuum
nnics. Kinematics of deformation. Ther-

hanical conservation laws. Stress and
measures. Constitutive equations. Solu-
some basic problems for various
als as relevant in materials science,

ochanics, fluid dynamics, and structural
sis. Inherently nonlinear phenomena in
nuum mechanics.
eyaratne, L. Anand, L. Mahadevan

2.073 Solid Mechanics - Plasticity and
Inelastic Deformation

Prereq.: 2.002
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

Physical basis of plastic/inelastic deformation
of solids. Continuum constitutive models for
small and large deformation of elastic-
(visco)plastic solids. Analytical and numerical
solution of selected boundary value problems.
Applications to deformation processing of me-
tals.
L. Anand, D. M. Parks, M. C. Boyce

2.083 Solid Mechanics: Elasticity

Prereq.: 2.002, 18.03
G (Fall)
3-0-9 H-LEVEL Grad Credit

Introduction to the theory and applications of
elastic solids. Review strain, stress, and stress-
strain law. Several of the following topics:
Anisotropic material behavior. Piezoelectric
materials. Effective properties of composites.
Structural mechanics of beams and plates.
Energy methods for structures. Two-dimen-
sional problems. Stress concentration at
cavities, concentrated loads, cracks, and dis-
locations. Variational methods and their ap-
plications; introduction to the finite element
method. Introduction to wave propagation.
P. Abeyaratne, L. Mahadevan,
J. H. Williams, Jr.

2.084J Structural Mechanics in Nuclear
Power Technology

(Same subject as 22.314J, 1.56J, 13.14J)
Prereq.: Permission of instructor
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

See description under subject 22.314J.
M. S. Kazimi, 0. Buyukozturk

2.090J Mathematical Modeling and
Analysis in Engineering
(New)

(Same subject as 1.131J, 13.475J)
Prereq.: 18.03
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
4-0-8 H-LEVEL Grad Credit

A utilitarian survey of elementary and inter-
mediate analytical techniques, and their ap-
plications in physical systems important to
engineering. Formulation of physical problems
and analysis of mathematical solutions are em-
phasized. Application of ordinary differential
equations in dynamics. Linear partial differen-
tial equations. Separation of variables. Green's
functions. Fourier transforms. Bessel func-
tions. Applications to seepage, traffic flows,
statics and vibration of elastic structures, soil
consolidation, and diffusion of heat or pol-
lutants. Additional topics may include complex
functions or perturbation techniques.
C. C. Mei

2.093 Computer Methods in Dynamics

Prereq.: 2.004, 18.075
G (Spring)
3-0-9 H-LEVEL Grad Credit

Formulation of finite element methods for
analysis of transient problems in solids, struc-
tures, fluid mechanics, and heat transfer. Com-
puter calculation of matrices and numerical
solution of equilibrium equations by direct in-
tegration and mode superposition. Effective
eigensolution techniques for calculation of fre-
quencies and mode shapes. Digital computer
coding techniques and use of an existing
general purpose finite element analysis pro-
gram. Modeling of problems and interpretation
of numerical results.
K. J. Bathe

2.094 Finite Element Analysis of Solids and
Fluids
Prereq.: 2.01 or 2.001, 18.075
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Basic principles of continuum mechanics and
finite element methods, modern application to
solution of practical problems in solid, struc-
tural, and fluid mechanics, heat and mass
transfer, other field problems. Kinematics of
deformation, strain and stress measures, con-
stitutive relations, conservation laws, virtual
work, and variational principles. Discretization
of governing equations using finite element
methods. Solution of central problems using
existing computer programs.
K. J. Bathe

2.095 Mechanics of Materials: Molecular
Theory and Simulation

Prereq.: 2.002, 2.006, or permission of instruc-
tor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Molecular theory and simulation of the
mechanics of materials with emphasis on
fluids. Equal emphasis on theory and simula-
tion. Dilute gases and the Boltzmann equation.
Kinetic theory of gases and the direct simula-
tion Monte Carlo. Hard sphere molecular
dynamics. Molecular dynamics and Monte
Carlo methods for dense fluids and solids. Sur-
vey of state-of-the-art applications, including
flows at the microscale (MEMS), highly non-
equilibrium flows, polymeric fluids, phase tran-
sitions, and crack propagation.
N. Hadjiconstantinou

2.096J Introduction to Numerical Simulation

(Same subject as 6.336J, 16.91 OJ)
Prereq.: 18.03 or 18.06 or equivalent
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 6.336J.
J. K. White, J. Peraire, A. T. Patera
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2.097J Numerical Methods for Partial
Differential Equations

(Same subject as 16.920J)
Prereq.: 18.03 or 18.06 or equivalent
G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject 16.920J.
J. Peraire, A. T. Patera, J. K. White

2.098J Optimization Methods

(Same subject as 15.093J)
Prereq.: 18.06 or equivalent
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 15.093J.
D. Bertsimas, R. M. Freund

System Dynamics and
Control

2.100 Information and Probability

Prereq.: 2.003 or permission of instructor
U (Spring)
3-0-9

The study of information and information
processing is an increasingly important part of
engineering science and practice. Subject
provides an introduction to information theory
as applied to problems in control, design, and
manufacturing. Topics treated include informa-
tion and communications, probability, and
statistics.
S. Lloyd

2.111 Quantum Computation

Prereq.: -
G (Fall)
3-0-9

Provides an introduction to the theory and
practice of quantum computation. Topics
covered: physics of information processing;
quantum logic; quantum algorithms including
Shor's factoring algorithm and Grover's search
algorithm; quantum error correction; quantum
communication and cryptography. Prior
knowledge of quantum mechanics helpful but
not required.
S. Lloyd, E. Farhi, M. Sipser

2.131 Advanced Instrumentation and
Measurement

Prereq.: Permission of instructor; restricted to
10 students
G (Fall)
3-6-3

Laboratory/computer-based subject intended
to provide training in system-level design,
fabrication, and evaluation, with a particular
emphasis on systems involving concepts and
technology from mechanics, optics,
electronics, chemistry, and biology. Extensive
use of simulation, modeling, and design
software. Students learn the use of the various
design, analysis, modeling, fabrication, and
test and measurement tools in the context of
building a force reflecting teleoperated nano-
robot system having atomic resolution position-
ing capabilities. Subject is self-paced and
makes extensive use of notebook computers
which are provided to each student. No final
exam.
/. W. Hunter

2.141 Modeling and Simulation of Dynamic
Systems

Prereq.: 2.151
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

Mathematical modeling of complex engineer-
ing systems at a level of detail compatible with
the design and implementation of modern con-
trol systems. Wave-like and diffusive energy
transmission systems. Multiport energy storing
fields and dissipative fields; consequences of
symmetry and asymmetry. Nonlinear
mechanics and canonical transformation
theory. Examples will include mechanisms,
electromechanical transducers, electronic sys-
tems, fluid systems, thermal systems, compres-
sible flow processes, chemical processes.
N. Hogan

2.151 Advanced System Dynamics and
Control

Prereq.: 2.003, 2.010, 18.06
G (Fall, Spring)
3-1-8 H-LEVEL Grad Credit

Analytical and graphical descriptions of state-
determined dynamic physical systems; time
and frequency domain representations; sys-
tem characteristics - controllability, obser-
vability, stability; linear and nonlinear system
responses. Modification of system charac-
teristics using feedback. State observers, Kal-
man filters. Modeling/performance trade-offs in
control system design. Emphasis on applica-
tion of techniques to physical systems.
K. Youcef-Toumi, N. Hogan, D. Rowel/

2.152 Nonlinear Control System Design

Prereq.: 2.151 or 6.241 or equivalent
G (Fall)
3-0-9 H-LEVEL Grad Credit

Introduction to applied nonlinear control. N.
linear stability theory, Lyapunov analysis,
Barbalat's lemma. Feedback linearization, in-
ternal dynamics. Sliding surfaces. Adaptive
nonlinear control. Contraction analysis, dif-
ferential stability theory. Nonlinear observers
Stable adaptive control using multiresolution
bases. Stability of nonlinear partial differential
systems. Asynchronous distributed computa-
tion. Emphasis on applications to physical sys-
tems (robots, aircraft, spacecraft, underwater
vehicles, reaction-diffusion processes,
machine vision, internet).
J.-J. E. Slotine

2.156J Dynamics of Nonlinear Systems

(Same subject as 6.243J, 16.337J)
Prereq.: 18.100, 6.241
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

See description under subject 6.243J.
J. L. Wyatt, Jr., A. Megretski, M. Dahleh,
R. Ramnath

2.158J Computational Geometry

(Same subject as 13.472J, 1.128J, 16.940J
Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 13.472J.
N. M. Patrikalakis, D. C. Gossard

2.159J Foundations of Software
Engineering
(Revised Units)

(Same subject as 1.124J, 13.470J)
Prereq.: 1.00 and knowledge of C
G (Fall)
4-0-8 H-LEVEL Grad Credit

See description under subject 1 .1 24J.
J. R. Williams

2.160 Information, Computation, and
Control

Prereq.: 2.151 or equivalent
G (Fall)
3-0-9 H-LEVEL Grad Credit

Introduces techniques from learning theo
and information theory as applied to engirime>
ing systems. Neural networks, associativi
memory, error back-propagation. Wavelet'
and multi-resolution analysis. Stable adapate
control using local basis functions. Principles
of information theory and complexity analysis
H. Asada, J.-J. E. Slotine, K.-Y. Siu, S. Li.:
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2.161 Signal Processing: Continuous and
Discrete
New)

Prereq.: Knowledge of system dynamics
G (Spring)
3_J.O H-LEVEL Grad Credit

Subjects provides a solid theoretical founda-
tion for the analysis and processing of ex-
perinmental data, and real-time experimental
con'ol methods. Emphasis on practical
proolems with laboratory exercises. Subject
des~gnated a d'Arbeloff Laboratory "gateway"
subject. Leads to more specialized subjects in
information technology.
0. Rowell

2.162 Information and Probability

Prereq.: 2.100 or permission of instructor
G (Spring)
3-p-9 H-LEVEL Grad Credit

The study of information and information
processing is an increasingly important part of
engineering science and practice. Subject
provides an introduction to information theory
as applied to problems in control, design, and
marifacturing. Topics include information and
communications, probability, and statistics.
Taught in conjunction with 2.100.
S. Lloyd

2.165 Robotics
(Revised Content and Units)

Prereq.: 2.151 and 2.004 or permission of in-
structor
G (Spring)
3-0p H-LEVEL Grad Credit

Dynamic analysis, design, and control of robot.
Kincmatics and dynamics of multi-input, multi-
output rigid body systems. Inverse kinematics,
inverse dynamics, and computed torque con-
trol Adaptive and learning control. Force feed-
back, visual serving. Programming, task
strategy planning, teleoperation. Elements of
biological planning and control. Digital im-
plementation of control algorithms, term
projects.
J -J E. Slotine, H. Asada

2.17i Analysis and Design of Digital
Control Systems

Pre q.: 2.010, 2.151
G Jcpring)

r H-LEVEL Grad Credit

A comprehensive introduction to control sys-
tem synthesis in which the digital computer
plavs a major role, reinforced with hands-on
labD atory experience. Covers elements of real-
,'me computer architecture; input-output inter-
facos and data converters; analysis and
SynJiesis of sampled-data control systems
us classical and modern (state-space)
me:hods; analysis of trade-offs in control algo-
m-, for computation speed and quantization

et&crs. Laboratory projects emphasize practi-
^a A gital servo interfacing and implementation

oirms with timing, noise, nonlinear devices.
D T'imper, D. Rowell

2.181J Human Factors Engineering

(Subject meets with 16.400, 16.453J)
Prereq.: 2.010 or 16.060
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 16.400.
T. B. Sheridan, L. R. Young

2.182J Human Supervisory Control of
Automated Systems

(Same subject as 16.422J)
Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-1-8 H-LEVEL Grad Credit

See description under subject 16.422J.
R. J. Hansman

2.183 Biomechanics and Neural Control of
Movement

Prereq.: 2.004 and 2.010 or permission of in-
structor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Normal and pathological sensory-motor be-
havior of biological systems emerges from a
complex interplay of biomechanical and neural
factors. Experimentally supported theories of
biological motor control, emphasizing
manipulation and tool use, are critiqued and
compared with robotic approaches. Topics in-
clude hierarchical organization, intermittency,
optimization theories, kinematic redundancy,
neuromuscular dynamics and segmental feed-
back, "equilibrium-point" theories, instabilities
in contact tasks, co-contraction strategies, and
impedance control.
N. Hogan

2.192 Dynamic Strategic Planning

Prereq.: Permission of instructor
G (Fall)
3-0-6 H-LEVEL Grad Credit

Engineering School-Wide Elective Subject.
Description given at end of this chapter in
SWE section on page 637.
R. de Neufville, J. P. Clark, F. Field

Fluid Mechanics and
Combustion

2.25 Advanced Fluid Mechanics

Prereq.: 2.006; 18.075 or 18.085
G (Fall)
4-0-8 H-LEVEL Grad Credit

Survey of principal concepts and methods of
fluid dynamics. Mass conservation, momen-
tum and energy equations for continua. Navier-
Stokes equation for viscous flows. Similarity
and dimensional analysis. Lubrication theory.
Boundary layers and separation. Circulation
and vorticity theorems. Potential flow. Introduc-
tion to turbulence. Lift and drag. Surface ten-
sion and surface tension-driven flows.
A. A. Sonin

2.26 Compressible Fluid Dynamics

Prereq.: 2.006 or equivalent
G (Spring)
2-0-4 H-LEVEL Grad Credit

Fundamental concepts and results for the com-
pressible flow of gases. Topics include: ap-
propriate conservation laws; propagation of
disturbances; isentropic flows; normal shock
wave relations, oblique shock waves, weak
and strong shocks, and shock wave structure;
compressible flows in ducts with area chan-
ges, friction, or heat addition; heat transfer to
high speed flows; basic concepts of
pneumatics; unsteady compressible flows,
Riemann invariants, and piston and shock
tube problems; steady 2D supersonic flow,
Prandtl-Meyer function; and self-similar com-
pressible flows. Emphasis on physical under-
standing of the phenomena and basic
analytical techniques.
J. Lienhard

2.273 Turbulent Flow and Transport
Prereq.: 2.25
G (Spring)
3-0-9 H-LEVEL Grad Credit

Turbulent flows, with emphasis on engineering
methods. Governing equations for momentum,
energy, and species transfer. Turbulence: its
production, dissipation, and scaling laws.
Reynolds averaged equations for momentum,
energy, and species transfer. Simple closure
approaches for free and bounded turbulent
shear flows. Applications to jets, pipe and
channel flows, boundary layers, buoyant
plumes and thermals, and Taylor dispersion,
etc., including heat and species transport as
well as flow fields. Introduction to more com-
plex closure schemes, including the k-epsilon,
and statistical methods in turbulence.
A. A. Sonin

2.280 Fundamentals and Modeling in
Combustion

Prereq.: 2.005, 2.006
G (Spring)
3-0-9 H-LEVEL Grad Credit

Fundamentals and modeling of physical gas
dynamics and combustion using analytical and
numerical methods. Conservation equations of
reacting flows. Chemical thermodynamics and
kinetics. Non-equilibrium flow. Detonation and
boundary layers. Ignition, flammability, and ex-
tinction. Premixed and diffusion flames. Com-
bustion instabilities. Supersonic combustion.
Turbulent combustion. Fire, safety, and en-
vironmental impact.
A. F. Ghoniem
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Materials
See also listings under Polymers and
Fibers.

2.305 Advanced Mechanical Behavior of
Materials

Prereq.: 2.002, 3.091
G (Fall)
3-0-9 H-LEVEL Grad Credit

Fundamentals of the mechanical behavior of
engineering materials and their uses in struc-
tural and design-related applications is
presented, starting from a mechanistic point of
view to arrive at phenomenological forms of
constitutive behavior for deformation and frac-
ture. Problems involving elasticity, plasticity,
creep, visco-elasticity, and monotonic and
cyclic fracture are discussed, including applica-
tions to materials processing.
M. C. Boyce, D. Parks

2.31 Finite Element Analysis in Computer
Aided Mechanical Design

Prereq.: 2.002
U (Fall)
3-3-6

Focuses on the roles of finite element analysis
and CAD in product development. Introduction
to the finite element method for problems in-
volving elastic, thermo-elastic, and elastic-plas-
tic material behavior together with stiffness,
strength, and toughness- related material
properties which limit mechanical design. Ap-
proximations inherent in numerical analyses
discussed and the physical interpretations of
the results emphasized. Projects emphasize
the various iterative loops between the dif-
ferent phases of the "design/analysis/manufac-
ture/test" philosophy of mechanical design.
M. C. Boyce, D. M. Parks, S. Sarma

2.341J Macromolecular Hydrodynamics

(Same subject as 10.531J)
Prereq.: 2.25 or 10.301, or permission of in-
structor
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-6 H-LEVEL Grad Credit

See description under subject 10.531J.
R. C. Armstrong, G. H. McKinley

2.373J Materials and Processes for
Microelectromechanical Devices and
Systems
(New)

(Same subject as 3.48J, 6.778J, 10.584J,
16.288J)
Prereq.: 6.152J/3.155J or equivalent; permis-
sion of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Presents a unified treatment of the key prin-
ciples in materials and processing for the
design and manufacture of
microelectromechanical systems (MEMS). Em-
phasis on materials and processes commonly
used for fabrication for MEMS and not
microelectronic systems. Includes discussion
of the processing and properties of both thin
and thick polycrystalline and amorphous films,
wafer and thin film bonding, bulk micromachin-
ing techniques, and the relationships between
processing and properties of active materials
such as piezoelectrics, ferroelectrics and
phase-transition materials. Key material proper-
ties and parameters and their relationships
with microfabrication processes and applica-
tions are discussed, including elastic and in-
elastic deformation, fracture, residual stress,
fatigue, creep, adhesion, stiction, and coupled-
field constitutive behavior. Materials and
process selection and case studies of applica-
tions provide a unifying theme.
L. Anand, K. F. Jensen, M. A. Schmidt,
S. M. Spearing, C. V. Thompson

Thermodynamics and
Statistical Mechanics

2.41 Thermal Power Engineering

Prereq.: 2.006
U (Spring)
3-0-9

Examines current and future thermal power
systems. Introduction to combustion and the
design of turbomachinery. Analyses of various
power plants including Rankine, Brayton, Otto,
Diesel, and refrigerating systems. Applications
include land-based and marine power plants.
Consideration of pollution and environmental
issues.
E. G. Cravalho

2.45J Fundamentals of Energy in Buildings

(Same subject as 4.42J, 1.044J)
Prereq.: 8.01, 18.02
U (Fall)
3-2-7 REST

See description under subject 4.42J.
L. R. Glicksman

2.451J General Thermodynamics

(Same subject as 22.571J)
Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

General foundations of thermodynamics from
an entropy point of view, entropy generation
and transfer in complex systems. Definitions of
work, energy, stable equilibrium, available
energy, entropy, thermodynamic potential, nr~a
interactions other than work (nonwork, heat
mass transfer). Applications to properties oF
materials, bulk flow, energy conversion, chem-
cal equilibrium, combustion, and industrial
manufacturing.
J. L. Smith, Jr.

2.46J Analysis and Design of Heating,
Ventilating, and Air Conditioning Systems

(Same subject as 4.427J)
Prereq.: 2.006 or 4.42J, 1.42J, 2.45J
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 4.427J.
Q. Chen

Heat and Mass Transfer

2.51 Intermediate Heat and Mass Transfer

Prereq.: 2.006 or permission of instructor
U (Fall)
3-0-9

Analysis, modeling, and design of heat and
mass transfer processes with application to
common technologies. Unsteady heat conduc-
tion in one or more dimensions, steady conduc-
tion in multidimensional configurations,
numerical simulation; forced convection in
laminar and turbulent flows; natural convection
in internal and external configurations; phase
change heat transfer; thermal radiation, black
bodies, grey radiation networks, spectral and
solar radiation; mass transfer at low rates,
evaporation.
J. H. Lienhard, L. R. Glicksman, B. Mikid

2.52 Modelling and Approximation of
Thermal Processes

Prereq.: 2.51 or equivalent
Acad Year 2001 -02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Focuses on teaching students how to mode
thermal transport processes in typical engineer
ing systems such as those found in manufac-
turing, machinery, and energy technologies
Divided into successive modules that cover
basic modeling tactics for particular modes cf
transport. Modules dealing with heat conduc-
tion, convection, thermal radiation, phase
change, multiphase flow, and system-level
design included. Numerical tools for heat con-
duction covered. Term ends with a creative
design project executed by the students.
L. R. Glicksman, J. H. Lienhard
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2.55 Advanced Heat and Mass Transfer

prereq.: 2.51
G (Spring)
G pr H-LEVEL Grad Credit

Acs-inced treatment of fundamental aspects of
heat and mass transport. Topics covered in-
clunri: diffusion kinetics, conservation laws,
larnar and turbulent convection, mass trans-
fer ,:cluding phase change or heterogeneous
reactions, and basic thermal radiation.
Prorolems and examples include theory and ap-
plications drawn from a spectrum of engineer-
ing .esign and manufacturing problems.
B Mikic, J. H. Lienhard

2.56 Conduction and Change of Phase Heat
Transfer

Prereq.: 2.51, 18.075
G Fall)
3-0-9 H-LEVEL Grad Credit

SolUtions of steady and transient heat conduc-
tion problems with various boundary condi-
tions. Approximate methods: application of
numerical techniques. Moving boundaries:
problems in freezing and melting. Condensa-
tion heat transfer. Boiling: mechanisms and
heat transfer correlations. Thermal modeling of
engineering systems: thermal contact resis-
tance; heat and mass transfer in material
processing; heat transfer in biomedical sys-
tems.
B. Mikid

2.58J Radiative Transfer

(Same subject as 10.74J)
Prereq.: 10.302 or 2.51
Acad Year 2001-02: G (Spring)
Acacd Year 2002-03: Not offered
2-0-4 H-LEVEL Grad Credit

Principles of thermal radiations and their ap-
plication to engineering heat transfer
pron.lems. Basic laws of thermal radiation.
Ralative properties of surfaces. Radiant inter-
change among surfaces separated by a
tran 7parent medium. Thermal radiation charac-
ten tics of gases and particle clouds. Radiative
Interchange through absorbing, emitting, and
sca'tpring media. Application to furnaces, high-
temcrature processing, pyrometry, insulation,
and solar energy.
L z; Glicksman, T. Qiu

Power Systems

2.615 Internal Combustion Engines

Prereq.: 2.005, 2.006
G (Spring)
3-1-8 H-LEVEL Grad Credit

Fundamentals of how the design and opera-
tion of internal combustion engines affect their
performance and fuel requirements. Study of
fuid flow, thermodynamics, combustion, heat
transfer and friction phenomena, and fuel
properties, relevant to engine power, efficien-
cy, and emissions. Examination of design fea-
tures and operating characteristics of different
types of engines: spark-ignition, diesel,
stratified-charge, and mixed-cycle engines. En-
gine Laboratory project. For graduate and
senior undergraduate students.
W. K. Cheng, J. B. Heywood

2.63 Application of Technology

Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

Engineering School-Wide Elective Subject.
Description given at end of this chapter in
SWE section on page 637.
J. Deutch, R. Lester

2.648J Superconducting Magnets

(Same subject as 22.68J)
Prereq.: 2.005, 2.51
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Focuses on one important engineering applica-
tion of superconductors - generation of large-
scale and intense magnetic fields. Review of
electromagnetic theory; detailed treatment of
magnet design and operational issues, e.g.,
"usable" superconductors, field and stress
analyses, magnet instabilities, ac losses and
mechanical disturbances, quench and protec-
tion, experimental techniques, cryogenics.
New high-temperature superconductors for
magnets - design and operational issues at
high temperatures.
Y. Iwasa, E. S. Bobrov, J. Minervini,
R. Jayakumar

2.65J Sustainable Energy

(Same subject as 10.391J, 1.818J, 3.564J,
11.371J, 22.811J, ESD.166J)
Prereq.: Permission of instructor
G (Spring)
3-1-8 H-LEVEL Grad Credit

See description under subject 10.391J.
J. Tester, M. W. Golay, J. Howard,
D. H. Marks, E. Drake, M. Driscoll, W. Peters

Experimental Engineering

2.670 Mechanical Engineering Tools

Prereq.: -
U (IAP)
1-3-2 [P/D/F]

Introduces the fundamentals of machine tool
and computer tool use. Students work with a
variety of machine tools including the
bandsaw, milling machine, and lathe. Instruc-
tion given on the use of the Athena network
and Athena-based software packages includ-
ing MATLAB, MAPLE, XESS, and CAD. Em-
phasis on problem solving, not programming
or algorithmic development. Assignments are
project-oriented relating to mechanical en-
gineering topics. It is recommended that stu-
dents take this subject in the first IAP after
declaring the major in Mechanical Engineering.
D. P. Hart, S. E. Sarma, E. Sachs

2.671 Measurement and Instrumentation

Prereq.: 2.003, 8.02
U (Fall, Spring)
2-3-7 1/2 Institute LAB

Experimental techniques for observation and
measurement of physical variables such as
force, strain, temperature, flowrate, and ac-
celeration. Emphasizes principles of transduc-
tion, measurement circuitry, spectral analysis,
uncertainty analysis, computer-aided ex-
perimentation, and technical reporting. Typical
laboratory experiments involve oscilloscopes,
thermocouples, strain gages, digital recorders,
lasers, etc. Basic material and lab objectives
are developed in lectures. Six units may be ap-
plied to the General Institute Laboratory Re-
quirement. Enrollment may be limited.
J. H. Lienhard, C. F Dewey

2.672 Project Laboratory

Prereq.: 2.001, 2.003, 2.006, 2.671
U (Fall, Spring)
1-3-2 1/2 Institute LAB

Engineering laboratory subject for mechanical
engineering juniors and seniors. Major em-
phasis on interplay between analytical and ex-
perimental methods in solution of research
and development problems. Communication
(written and oral) of results is also a strong
component of the course. Groups of two or
three students work together on three projects
during the term. Limited enrollment.
W. Cheng, D. P. Hart
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2.71 Optics
(New)

(Subject meets with 2.710)
Prereq.: 8.02, 18.03 or permission of instructor
U (Fall)
3-0-9

2.710 Optics
(New)

(Subject meets with 2.71)
Prereq.: 8.02, 18.03 or permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

Introduction to optical science with elementary
engineering applications. Geometrical optics:
ray-tracing, aberrations, lens design, apertures
and stops, radiometry and photometry. Wave
optics: basic electrodynamics, polarization, in-
terference, wave-guiding, Fresnel and Faun-
hofer diffraction, image formation, resolution,
space-bandwidth product. Emphasis on analyti-
cal and numerical tools used in optical design.
Graduate students are required to complete
additional assignments with stronger analytical
content, and an advanced design project.
G. Barbastathis, P. So

2.717J Optical Engineering

(Same subject as MAS.857J)
Prereq.: 8.03, 18.02, or permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Theory and practice of optical methods in en-
gineering and system design. Emphasis on dif-
fraction, statistical optics, holography, and
imaging. Provides engineering methodology
skills necessary to incorporate optical com-
ponents in systems serving diverse areas such
as precision engineering and metrology, bio-im-
aging, and computing (sensors, data storage,
communication in multi-processor systems).
Experimental demonstrations and a design
project are included.
P. So, G. Barbastathis

2.718 Design of Motion Systems

Prereq.: 2.002, 2.010, 2.72 or equivalent
G (Spring)
3-0-9 H-LEVEL Grad Credit

Detailed coverage of machine elements and
their utilization to achieve controlled force and
motion. Topics include structures, bearings,
drives, actuators, sensors, and applications.
Emphasis on understanding vibratory and ther-
mal effects on servomachines in light of
manufacturing and material limitations.
S. A. Nayfeh

2.72 Elements of Mechanical Design

Prereq.: 2.002, 2.007
U (Fall)
3-3-6

Examination and practice in the application of
many mechanical design elements, including
control components. Students working in
groups design, fabricate, and test prototype
devices in response to requests from industrial
sponsors. Topics: typical machine elements,
power transmission elements, motors and
prime movers, control elements, material selec-
tion, and assembly techniques. 2.72 is
designed to be taken before 2.009. It is recom-
mended that students not take 2.72 at the
same time as 2.009.
E. E. Blanco, S. Nayfeh, /. Paul

2.721 Design for Production

Prereq.: 2.001, 2.007, 2.72, 2.008
U (Spring)
1-2-0

Intended primarily as a follow-up to 2.72. Stu-
dents fabricate and test prototype devices that
have been designed for real clients in 2.72.
Simultaneously, these devices are redesigned
for economical production in light of prototype
experience and accompanying lecture material
on manufacturing processes and materials.
Students are encouraged to simultaneously
register for 6 units of thesis based on a project
from this class.
E. Blanco, S. Nayfeh

2.737 Mechatronics

Prereq.: 2.004, 6.071, or equivalents; permis-
sion of instructor
U (Fall)
3-5-4

Introduction to designing mechatronic sys-
tems, which require integration of the mechani-
cal and electrical engineering disciplines within
a unified framework. Significant laboratory-
based design experiences form subject's core.
Final project. Topics include: low-level interfac-
ing of software with hardware; use of high-
level graphical programming tools to
implement real-time computation tasks; digital
logic; analog interfacing and power amplifiers;
measurement and sensing; electromagnetic
and optical transducers; control of mechatronic
systems. Limited enrollment.
D. Trumper, K. Youcef-Toumi

2.739J Product Design and Development

(Same subject as 15.783J, ESD.32J)
Prereq.: 2.009 or 15.760 or 15.761 or permis-
sion of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject 15.783J.
S. D. Eppinger

2.742 Integrated Product and Process
Design

Prereq.: 2.009, 2.008 or equivalent
G (Spring)
3-0-9 H-LEVEL Grad Credit

Covers the theory, tools, and methods uset
implement Integrated Product and Process
Design (IPPD). IPPD, also termed simul-
taneous or current engineering, is a product
development methodology enabling simul-
taneous cost reduction, increased customn
satisfaction, increased quality and reducec
cycle time. Topics including design for
manufacturing, product architecture, qualit
robust design, costs, manufacturing stratej..
and new technology are covered.
A. C. Thornton

2.744 Product Design

Prereq.: 2.009
G (Spring)
3-1-8 H-LEVEL Grad Credit

Project-centered subject addressing transo
mation of ideas into successful products which
are properly matched to the user and the
market. Students are asked to take a more
complete view of a new product and to gain ex-
perience with designs judged on their aes-
thetics, ease of use, and sensitivities to the
realities of the marketplace. Lectures on
modern design process, industrial design,
visual communication, form-giving, mass
production, marketing, environmentally con
scious design.
D. R. Wallace, W. C. Flowers

2.75 Precision Machine Design

Prereq.: 2.72 or permission of instructor
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Intensive coverage of precision engineerinn
theory, heuristics, and applications pertainrg
to the design of systems ranging from con-
sumer products to machine tools. Topics
covered include: economics, project manag.-
ment, and design philosophy; principles of :xc-
curacy, repeatability, and resolution; error
budgeting; sensors; sensor mounting; systems
design; bearings; actuators and transmissic:.s
system integration driven by functional reqe
ments and operating physics. Emphasis on
developing creative designs which are op-
timized by analytical techniques applied via
spreadsheets. Many real-world examples a
given, and classwork and tests are based
mini-design problems.
A. Slocum, S. Nayfeh
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Ses also 2.277 and 2.907J.

2.761J Principles of Medical Imaging

Same subject as 22.56J, HST.561 J)
Prereq.: Permission of instructor
G (Fall)
4-0-0 H-LEVEL Grad Credit

Se; description under subject 22.56J.
D cory, D. Rowell

2.7a3J Hyperthermia: Biology, Technology,
ano Cancer Therapy

(Same subject as HST.532J)
Prereq.: -
G Soring)

Ceilar and biological effects of hyperthermia;
underlying mechanisms. Synergism with radia-
tion and chemical injury. Heat generation and
heat transfer in tissues and organs; bio-heat
transfer modeling. Effects on tissue blood per-
fusion and oxygen transport; techniques of
measurement. Ultrasonic and electromagnetic
techniques for noninvasive regional and local
hyperthermia. Tissue temperature measure-
ment techniques. Effects on tumor and normal
tissue in animals and man. Hyperthermia
therapy planning. Clinical results. Thermal
dosimetry. Research areas.
H F Bowman, Staff

2.7' J Biomedical Instrumentation
Eledronics

(Same subject as HST.570J, 16.458J)
Prereq.: Permission of instructor
G (Summer)
6-6-6

Set description under subject HST.570J.
S K. Burns

2.782J Design of Medical Devices and
Implants

(Same subject as 3.961J, BEH.451J,
HS 524J)
Pre eq.: 2.79J or equivalent or permission of in-
str.:tor
G Spring)
3-0 H-LEVEL Grad Credit

So ution of clinical problems by use of implants
ar ither medical devices. Systematic use of
ce' matrix control volumes. The role of stress
ana sis in the design process. Anatomic fit:
sh: e and size of implants. Selection of
bcrc aterials. Instrumentation for surgical im-
planiation procedures. Preclinical testing for
sat-y and efficacy: risk/benefit ratio assess-
me)' Evaluation of clinical performance:
Ses n of clinical trials. Project materials drawn
fro' orthopedic devices, soft tissue implants,
an' sal organs, and dental implants.

V Yannas, M. Spector

2.785J Cell-Matrix Mechanics

(Same subject as 3.97J, BEH.41 1J, HST.523J)
Prereq.: 3.091 or 5.11 or 5.111 or 5.112; 2.005
or 5.60; 7.012 or 7.013
G (Spring)
3-0-9 H-LEVEL Grad Credit

Mechanical forces play a decisive role during
development of tissues and organs, during
remodeling following injury as well as in nor-
mal function. A stress field influences cell func-
tion primarily through deformation of the
extracellular matrix to which cells are attached.
Deformed cells express different biosynthetic
activity relative to undeformed cells. The unit
cell process paradigm together with topics in
connective tissue mechanics form the basis for
discussions of several topics from cell biology,
physiology, and medicine.
/. V. Yannas, M. Spector

2.79J Biomaterials - Tissue Interactions

(Same subject as BEH.441J, 3.96J, HST.522J)
Prereq.: 3.091 or 5.11 or 5.111 or 5.112; 2.005
or 5.60; 7.012 or 7.013
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject BEH.441J.
/. V. Yannas, M. Spector

2.791J Quantitative Physiology:
Cells and Tissues

(Subject meets with 6.021J, 2.794J, 6.521J,
BEH.370J, BEH.470J, HST.541J)
Prereq.: 2.003 or 6.002 or 6.071 or 10.301;
8.02, 18.03
U (Fall)
5-2-5

For juniors and seniors. Meets with graduate
subject 6.521 J, but assignments differ. 4 En-
gineering Design Points. See description
under subject 6.021J.
T. F. Weiss, D. M. Freeman

2.792J Quantitative Physiology: Organ
Transport Systems

(Subject meets with 6.022J, 2.796J, 6.522J,
BEH.371J, BEH.471J, HST.542J)
Prereq.: 2.791J; 2.006 or 6.013
U (Spring)
4-2-6

See description under subject 6.022J.
R. G. Mark, R. D. Kamm

2.794J Quantitative Physiology: Cells and
Tissues

(Subject meets with 6.021J, 2.791J, 6.521J,
BEH.370J, BEH.470J, HST.541J)
Prereq.: 2.003 or 6.002 or 6.071 or 10.301;
8.02, 18.03
G (Fall)
5-2-5

See description under subject 6.021J.
T. F. Weiss, D. M. Freeman

2.795J Fields, Forces, and Flows in
Biological Systems

(Same subject as BEH.430J, 6.561J, 10.539J,
HST.544J)
Prereq.: 6.013 or 2.005 or 10.302 or
equivalent, or permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject BEH.430J.
A. J. Grodzinsky, D. A. Lauffenburger

2.796J Quantitative Physiology: Organ
Transport Systems

(Subject meets with 6.022J, 2.792J, 6.522J,
BEH.371J, BEH.471J, HST.542J)
Prereq.: 2.006 or 6.013; 6.021J
G (Spring)
4-2-6

See description under subject 6.022J.
R. G. Mark, R. D. Kamm

2.797J Molecular, Cellular, and Tissue
Biomechanics

(Same subject as 6.024J, BEH.310J)
Prereq.: 18.03, 7.012, and permission of in-
structor
U (Spring)
3-0-9

Develops and applies scaling laws and the
methods of continuum mechanics to
biomechanical phenomena over a range of
length scales. Topics include: structure of tis-
sues and the molecular basis for macroscopic
properties; chemical and electrical effects on
mechanical behavior; cell mechanics, motility
and adhesion; biomembranes; biomolecular
mechanics and molecular motors. Experimen-
tal methods for probing structures at the tis-
sue, cellular, and molecular levels. Satisfies
one of the core Biomedical Engineering re-
quirements for the interdepartmental minor in
Biomedical Engineering.
R. D. Kamm, A. J. Grodzinsky

2.798J Molecular, Cellular, and Tissue
Biomechanics

(Same subject as BEH.41 OJ, 6.524J)
Prereq.: 7.012 (or equivalent) and 2.002 or
2.006 or 6.013 or 6.014 or 10.301 or 10.302
(or equivalent)
G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject BEH.410J.
A. J. Grodzinsky, P. Doyle
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2.800 Tribology

Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

Geometric, chemical, and physical charac-
terization of surfaces. Various theories of fric-
tion and wear of metals, polymers, and
ceramics. Special emphasis on abrasive wear,
delamination theory, tool wear, discussion of
erosion, boundary lubrication and solid-film
lubrication. Rolling contact problems. Tribologi-
cal problems in magnetic recording and electri-
cal contacts. Monitoring and diagnosis of
friction and wear. Prevention of wear and
reduction of friction. Case studies.
N. P. Suh, N. Saka

2.810 Manufacturing Processes and
Systems

Prereq.: 2.001, 2.006, 2.008, or equivalents
G (Fall)
3-3-6 H-LEVEL Grad Credit

Introduction to manufacturing processes includ-
ing assembly, machining, injection molding,
casting, thermoforming, and others. Emphasis
on the relationship between physics and ran-
domness to quality, rate, cost, and flexibility.
Attention to the relationship between the
process and the system, and the process and
part design. Project (in small groups) requires
hands-on fabrication (and some design) of a
product using several different processes (as
listed above). Introduction to manufacturing
systems.
T. G. Gutowski, D. Cochran

2.812 The Design and Control of
Manufacturing Systems

Prereq.: 2.008 or equivalent
G (Spring)
3-6-3 H-LEVEL Grad Credit

Focuses on the history, development, and
design of manufacturing systems. Project em-
phasis on designing a lean production system.
Covers factory design, the design and forma-
tion of manufacturing cells (manned and
automated), machine and setup design for
manufacturing flexibility, and the use of infor-
mation to control manufacturing systems. Em-
phasis on the interactions between
manufacturing process design and manufactur-
ing cell design relative to the total manufactur-
ing system design. Relationships with area
manufacturers have been established so that
actual manufacturing system design problems
are examined and solved in conjunction with
the term project.
D. Cochran

2.815 The Design of Manufacturing
Processes and Equipment

Prereq.: 2.008 or 2.810 or 6.152J or 3.52J or
equivalent
G (Spring)
3-0-9 H-LEVEL Grad Credit

Provides a framework and a set of tools that
can be used to analyze existing manufacturing
processes and to design a new process or
piece of process equipment. Includes: i)
criteria for judgement including: limits to rate,
limits to quality, and impact on system respon-
siveness and flexibility; ii) process control; iii)
impact of processes on design practice; iv)
methodologies for the design of new competi-
tive and technical risk assessment.
E. Sachs

2.82 Introduction to Manufacturing System
Design

Prereq.: 2.008
U (Spring)
3-6-3

Concentrates on the design of manufacturing
systems. Project emphasis on designing a
lean production system. By designing an ac-
tual manufacturing system, students under-
stand the engineering design principles
necessary to enable the implementation and
advancement of manufacturing system design
and the relationship between manufacturing
process design and manufacturing system
design. Design areas include factory design,
the formation of manufacturing cells (manned
and automated), machine and setup design for
manufacturing flexibility, and the use of infor-
mation to control manufacturing systems.
D. Cochran

2.822 Design and Manufacture with
Composite Materials

Prereq.: 2.001, 2.006, 2.002, or equivalent
G (Spring)
3-0-9 H-LEVEL Grad Credit

Theory and practice of how structures are
designed and built out of composite materials.
Principles introduced through case studies and
laboratory demonstrations include: solid
mechanics, anisotropy, differential geometry,
consolidation and flow through porous media,
forming, automation, assembly, and
economics. Future developments in composite
materials, markets, and processes discussed.
T. G. Gutowski

2.830 Control of Manufacturing
Processes

Prereq.: 2.010 or 15.075 or equivalent
G (Spring)
3-0-9 H-LEVEL Grad Credit

Process control in manufacturing processe
Discrete system feedback control theory, u-p
pirical/adaptive modeling, and basic process
physics understanding. A general framework
for modeling and control of manufacturing
processes is developed. Various existing
forms of process control are studied, including
off-line optimization, statistical process control,
and real-time machine and process control.
The control approach to process physics is ex-
amined in the context of specific manufactur-
ing processes.
D. E. Hardt

2.851J System Optimization and Analys s
for Manufacturing

(Same subject as 15.066J, 3.83J)
Prereq.: 18.02
G (Summer)
4-0-8 H-LEVEL Grad Credit

See description under subject 15.066J.
S. C. Graves, J. P. Clark

2.852 Manufacturing Systems Analysis

Prereq.: 6.041, permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Models of manufacturing systems, including
transfer lines and flexible manufacturing sys-
tems. Calculation of performance measures in-
cluding throughput, in-process inventory, and
meeting production commitments. Real-time
control of scheduling. Effects of machine
failure, set-ups, and other disruptions on sys-
tem performance.
S. B. Gershwin

2.875 Mechanical Assembly and Its Role in
Product Development

Prereq.: 2.001; 2.008 or 2.82
G (Fall)
3-0-9 H-LEVEL Grad Credit

Introduces mechanical and economic models
of assemblies and assembly automation on
two levels. "Assembly in the small" comprises
basic engineering models of rigid and com-
pliant part mating and explains the operation
of the Remote Center Compliance. "Assembly
in the large" takes a system view of assembly,
including the notion of product architecture,
feature-based design and computer models of
assemblies, assembly sequence analysis,
tolerances, system-level design for assembly
and JIT methods, and economics of assembly
automation. Several case studies from the
teacher's professional experience and current
research included. Class exercises and
homework include analyses of real as-
semblies, the mechanics of part mating, and a
semester long project.
D. E. Whitney
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2,e82 Principles of Axiomatic Design

Prereq.: 2.001, 2.002, 2.005, 2.006
G (Spring)
3.0-9 H-LEVEL Grad Credit

Deals with axiomatic design-a theoretical
basis for rational design. In addition to the
treatise on axiomatic design principles, many
pratical case studies are used to enhance the
understanding and the use of axiomatic design
in many applications. Case studies consist of
product design, process design, design of
such systems as software, manufacturing, or-
ganizations, materials, materials processes.
Most case studies are taken from industrial
practice.
N. P. Suh

2.890J Proseminar in Manufacturing

(Same subject as 15.792J, 3.80J, 10.792J,
16.985J)
Prereq.: -
G (Fall, Spring)
Units arranged [P/D/F]
Can be repeated for credit

See description under subject 15.792J.
D. B. Rosenfield

2.891 Management for Engineers

Prereq.: -
G (Fall)
3-0-9
Provides an overview of management issues
for graduate engineers. Topics approached in
terms of career options as engineering prac-
titioner, manager, and entrepreneur. Specific
topics include semantics, finance, starting a
company, and people management. Through
selected readings from texts and cases, focus
is on the development of individual skills and
management tools. Requires student participa-
tion and discussion, term paper. Limited to 25
graduate students.

I dArbeloff, J.-H. Chun

Polymers and Fibers

2.921J Deformation and Fracture of
Polymers
(Same subject as 3.951J)
Prereq.: 2.001 or 3.11
G (Spring)
3-0-9 H-LEVEL Grad Credit

Linear and nonlinear viscoelasticity below and
above Tg. Phenomenology of plastic deforma-
tion In crystalline, and glassy polymers,
molecular theories for yielding, post yield ex-
tensions for intermediate and large strains,
development of deformation textures,
anisotropic yield conditions. Fracture in
Polymers. Crazing as a precursor to fracture,
kinetics of nucleation of crazes, mechanics of
craze extension, development and propaga-
tion of cracks.
I. V. Yannas, M. C. Boyce

Special Studies

2.943 Engineering Risk-Benefit Analysis

Prereq.: 18.02
G (Spring)
3-0-6 H-LEVEL Grad Credit

Engineering School-Wide Elective Subject.
Description given at end of this chapter in
SWE section on page 637.
G. Apostolakis, A. R. Odoni

2.951 Engineering Internship

Prereq.: -
U (Fall, Spring, Summer)
0-6-0 [P/DF]
Can be repeated for credit

2.952 Advanced Engineering Internship

Prereq.: 2.951
G (Fall, Spring, Summer)
0-6-0 [P/D/F]
Can be repeated for credit

Provides academic credit for undergraduate
and graduate work assignments for Mechani-
cal Engineering students participating in the
Engineering Internship Program. Under-
graduate participation is approximately six
months over two summers of practical work in
manufacturing, engineering, research and
development at an industrial plant. Graduate
participation by students admitted to the
Department's graduate program consists of ap-
proximately seven months at industrial plant.
Credit is awarded after evaluation and ap-
proval of the actual work performed.
D. Trumper

2.96 Management in Engineering

Prereq.: -
U (Fall)
3-0-9

Engineering School-Wide Elective Subject.
Description given at end of this chapter in
SWE section on page 637.
A. V. dArbeloff, J.-H. Chun

2.97, 2.971-2.974 Independent Activities
Prereq.: -
U (IAP)
Units arranged
Can be repeated for credit

For undergraduates desiring to carry on inde-
pendent or group studies during the January
Independent Activities Period. Each student
will carry on a program of his or her own choos-
ing, either as an independent worker, or as a
member of a team or class. Special lectures,
seminars, and laboratory projects arranged
when appropriate. Programs arranged on an
individual basis in consultation with the instruc-
tor. Credit arranged with E. Cravalho. 2.971-
2.973 are graded P/D/F.

2.970 Undergraduate Teaching
Prereq.: -
U (Fall, IAP, Spring)
Units arranged [P/D/F]

For undergraduates participating in departmen-
tally-approved undergraduate teaching
programs. Students assist faculty in the design
and execution of the curriculum and actively
participate in the instruction and monitoring of
the class participants. Students expected to
prepare subject materials, lead discussion
groups, and review progress. Credit is ar-
ranged on a subject-by-subject basis and is
reviewed by the department.
E. Cravalho

Graduate Seminars in
Mechanical Engineering

Check with our Department graduate office
prior to the beginning of each term for
other proposed listings.

2.982 Microscale Heat Transfer

Prereq.: 2.51 or equivalent
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Sub-micron structures are the hallmark of
electronic and biological systems. Microscale
transport phenomena differ from those in the
macroscopic realm if a geometric dimension,
e.g., film thickness, becomes of the order of a
phenomenological length-scale, e.g., radiation
wavelength. This seminar introduces the break-
down limits of continuum analyses for radia-
tion, conduction, convection, and phase
change heat transfer. Participants present
technical case studies in areas of their interest,
such as electronic packaging or biological tis-
sues.
E. Cravalho

2.990 Advanced Topics in Thermal Sciences

Prereq.: 2.25, 2.451J, 2.55
G (Spring)
2-0-4 H-LEVEL Grad Credit
Can be repeated for credit

Advanced subjects in transport phenonmena
taught once a week during spring term. Ap-
plied Statistical Thermodynamics (Brisson).
Very condensed subject covering basic
methods of statistical mechanics and quantum
mechanics for use in applications in engineer-
ing. Particular solutions of quantum
mechanics. Statistical description of systems
and ensembles. Postulates of statistical
mechanics. Thermodynamic probability and
distinguishability. Most probable macrostate.
Equilibrium. Quantum and classical partition
functions. Black body radiation. Non-interact-
ing gases and ideal solutions.
J. Brisson, T. Qiu

Descriptions of Subjects 363



School of Engineering

2.991 Advanced Topics in Fluid and
Thermal Sciences

Prereq.: 2.25, 2.451, 2.55
G (Spring)
2-0-4 H-LEVEL Grad Credit
Can be repeated for credit

In-depth analysis and design experience with
real-world measurement systems chosen from
research and industry. Each case is selected
to illustrate design issues in the context of
modern sensor and analysis technology.
Heavy emphasis on problem solving, use of
computer technology in instrument deploy-
ment, and integrated sensor instruments. Ap-
proximately one case per week, with class
discussion in a seminar setting. Open to stu-
dents with significant experience in experimen-
tal methods.
C. F. Dewey

2.993-2.995 Special Topics in Mechanical
Engineering

Prereq.: -
U (Fall, IAP, Spring, Summer)
Units arranged
Can be repeated for credit

For undergraduates desiring to carry on sub-
stantial projects of own choice, under faculty
supervision, in mechanical engineering. Work
may be of experimental, theoretical, or design
nature. Projects may be arranged individually
in most fields of department interest, i.e., in
mechanics and materials, thermal and fluid
sciences, systems and design, and biomedical
engineering.
Coordinator: E. Cravalho.

2.996-2.998 Advanced Topics in
Mechanical Engineering

Prereq.: -
G (Fall, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Assigned reading and special problems or re-
search in special areas, either theoretical or ex-
perimental, or design. Arranged on individual
basis with instructor in the following areas:
mechanics and materials, thermal and fluid
sciences, systems and design, and biomedical
engineering.
Coordinator: A. A. Sonin.

2.999 Engineer's Degree Thesis Proposal
Preparation

Prereq.: -
G (Fall, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

For students who must do additional work to
convert an S.M. Thesis to an M.E. Thesis, or
for students who do an M.E. Thesis after
having received an S.M. degree.
A. A. Sonin

2.ThG Graduate Thesis

Prereq.: -
G (Fall, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Program of graduate research, leading to the
writing of an S.M., Ph.D., or Sc.D. thesis; to be
arranged by the student and an appropriate
MIT faculty member.
Consult Department Headquarters.

2.ThU Undergraduate Independent Study or
Thesis

Prereq.: -
U (Fall, Spring, Summer)
Units arranged
Can be repeated for credit

Individual self-motivated study, research, or
design project under faculty supervision.
Departmental program requirement: Minimum
of 6 units.
E. Cravalho

364 Chapter Vill



Department of Materials Science and Engineering Course 3

Materials Science and
Engineering

For degree requirements, see listing
in Chapter VII under the School of
Engineering.

3.UR Undergraduate Research

Preeq.: -
U (Fall, Spring, Summer)
Units arranged [P/D/F]
Can be repeated for credit

3.URG Undergraduate Research

Prereq.: -
U Fall, Spring, Summer)
Units arranged
Can be repeated for credit

Extended participation in work of a research
group. Independent study of literature, direct in-
vo ement in group's research (commensurate
with student skills), and project work under an
individual faculty member. See UROP coor-
dinator for registration procedures.
B J. Wuensch

3.ThU Undergraduate Thesis

Prereq.: -
U (Fall, Spring, Summer)
Unit-, arranged
Can be repeated for credit

P ogram of undergraduate research, leading
to th, writing of an S.B. thesis; to be arranged
by Ine student and an appropriate MIT faculty
mernber.
Consult R. M. Latanision.

3.00 Thermodynamics of Materials

Prereq.: 18.02
U iFall)
4-0,9 REST

Treatment of the laws of thermodynamics and
toer applications to the equilibrium and proper-
ties A materials. Provides a foundation to treat
ge ral phenomena in materials science and
enVineering, including magnetism,
Po sazability, and elasticity. Develops relations
Ce'.aining to multiphase equilibria as deter-
-t'ed by a treatment of solution ther-
mmdvnamics. Develops graphical
^C--tructions that are essential for the inter-

eeation of phase diagrams. Treats
cecirochemical equilibrium. Introduces
as- -ts of statistical thermodynamics as they
' to macroscopic equilibrium phenomena.

Carter

3.01 Physical Chemistry of Materials

Prereq.: 3.00
U (Spring)
4-0-8

Applications of statistical mechanics, surfaces,
diffusion in solids, nucleation, phase transfor-
mations, solidification, chemical reaction rates
for elementary mechanisms, reaction rates in
solids.
M. J. Cima

3.03 Chemical Metallurgy
Prereq.: 3.00, 3.01
U (Spring)
3-0-9
Thermodynamics and kinetic principles along
with aspects of process control and economics
involved in extraction and processing of me-
tals. Simultaneous chemical reactions, multi-
component solutions and phase diagrams.
Unit operations, steady and unsteady states.
Calculation of countercurrent multistage opera-
tions and application to leaching processes,
distillation columns and iron-ore reduction.
Kinetics of heterogeneous processes.
Materials and heat balances, design of flow
sheets, feasibility studies; environmental and
other factors affecting implementation of large-
scale projects. Analysis of processes in iron
and steelmaking, as well as in non-ferrous
metallurgy.
C. Lupis

3.035, 3.036, 3.037 Special Problems in
Materials Science and Engineering

Prereq.: Permission of instructor
U (Fall, lAP, Spring, Summer)
Units arranged [P/D/F]
Can be repeated for credit

3.038, 3.039, 3.04 Special Problems in
Materials Science and Engineering

Prereq.: Permission of instructor
U (Fall, IAP, Spring, Summer)
Units arranged
Can be repeated for credit

For undergraduates desiring to carry on
projects of their own choosing, which may be
experimental, theoretical, or of a design na-
ture. Also for undergraduate studies arranged
by students or staff, which may consist of semi-
nars, assigned reading, or laboratory projects.
See UROP Coordinator for registration proce-
dures.
B. J. Wuensch

3.051J Materials for Biomedical
Applications

(Same subject as BEH.340J)
Prereq.: 3.091 or 5.11 or 5.111 or 5.112;
7.012/7.013/7.014; 3.00, 5.60 or 2.005
U (Fall)
3-1-8

Introduction to the interactions between cells
and surfaces of biomaterials. Surface
chemistry and physics of selected metals,
polymers, and ceramics. Surface charac-
terization methodology. Modification of
biomaterials surfaces. Quantitative assays of
cell behavior in culture. Biosensors and
microarrays. Bulk properties of implants. Acute
and chronic response to implanted
biomaterials. Topics in biomimetics, drug
delivery, and tissue engineering. Laboratory
demonstrations.
A. M. Mayes

3.052 Nanomechanics of Materials and
Biomaterials
Prereq.: 3.11 or permission of instructor
U (Spring)
3-0-9
Subject focuses on the latest scientific develop-
ments and discoveries in the field of
nanomechanics, i.e. the deformation of ex-
tremely tiny (10-9 meters) areas of synthetic
and biological materials. Lectures include a
description of normal and lateral forces at the
atomic scale, atomistic aspects of adhesion,
nanoindentation, molecular details of fracture,
chemical force microscopy, elasticity of in-
dividual macromolecular chains, intermolecular
interactions in polymers, dynamic force
spectroscopy, biomolecular bond strength
measurements, and molecular motors.
C. Ortiz

3.062 Polymer Chemistry

Prereq.: 3.091 or 5.11 or 5.111 or 5.112
U (Spring)
4-0-8

Preparation of polymeric materials and their
characterization. Topics: fundamentals of
chain and step growth polymerization,
chemistry of organic radicals and ions, syn-
thesis-structure-property relationships, and
use of modern techniques for determination of
molecular weight.
M. F. Rubner
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3.063 Polymer Physics

Prereq.: 3.00
U (Spring)
4-0-8

The electrical, optical, transport, and mechani-
cal properties of polymers are presented with
respect to the underlying physics and physical
chemistry of polymers in melt, solution, and
solid state. Topics include conformation and
molecular dimensions of polymer chains in
solutions, melts, blends, and block
copolymers. Examination of the structure of
glassy, crystalline, and rubbery elastic states
of polymers; thermodynamics of polymer solu-
tions and blends, crystallization; liquid crystal-
linity, microphase separation, self-assembled
systems. Case studies of relationships be-
tween structure and function in technologically
important polymeric systems.
E. L. Thomas

3.064 Polymer Engineering
Prereq.: 3.11, 3.185
U (Fall)
3-0-9

Overview of engineering analysis and design
techniques for synthetic polymers. Treatment
of materials properties selection, mechanical
characterization, and processing in design of
load-bearing and environment-compatible
structures.
F. J. McGarry

3.069 Ceramics Processing

Prereq.: 3.185
U (Spring)
3-0-9

In-depth study of the unit operations in
processing technical ceramics and the effect of
these operations on the properties of the
sintered material. Topics include powder
production and conditioning, drying, forming,
sintering, and microstructure development.
Relevant aspects of transport phenomena, col-
loid science, and chemistry are discussed, as
well as contemporary issues in ceramic com-
posite processing. Case studies involving both
electronic and structural ceramics are
reviewed.
R. L. Smith

3.07 Introduction to Ceramics

Prereq.: 3.01, 3.13
U (Fall)
4-0-8

Discusses structure-property relationships in
ceramic materials. Includes hierarchy of struc-
tures from the atomic to microstructural levels.
Defects, atom mobility, solid-state
electrochemical processes, phase equilibria,
and phase transformations are discussed in
the context of controlling properties for various
applications of ceramics. Numerous examples
from current technology.
Y.-M. Chiang

3.070J Materials for Nuclear Applications

(Subject meets with 22.70J, 3.711J, 22.070J)
Prereq.: 3.091
U (Spring)
3-0-9

See description under subject 22.70J.
K. C. Russell

3.081 Materials Structure Laboratory

Prereq.: 3.13 or permission of instructor
U (Fall, Spring)
2-6-7 Institute LAB

Structure, structural transitions, and their in-
fluence on materials properties are examined
by classical characterization methods (light
and electron microscopy, X-ray diffraction, UV
and IR spectroscopy, TGA, DSC) and by more
recently developed tools (AFM, Auger
spectroscopy, molecular simulation). Investiga-
tions address four central themes: electronic
and chemical structure, order and disorder, sur-
faces and interfaces, microstructural evolution.
Materials analysis of commercial products,
their nature and applications are to be
idenitifed through comprehensive property
analyses. 12 units may be applied toward the
Institute Laboratory Requirement.
Fall Term: A. F. Witt
Spring Term: L. W. Hobbs

3.082 Materials Processing Laboratory

Prereq.: 3.01, 3.081, 3.13
U (Fall, Spring)
1-6-5

Student project teams process materials and
fabricate prototypes using appropriate tech-
nologies (injection molding, thermoforming, in-
vestment casting, powder processing, brazing,
etc.). Emphasis on teamwork, communications
skills, and hands-on work using student and
MIT laboratory shops. Goals include develop-
ing an understanding of the trade-offs between
design, processing and performance and
fabrication of a deliverable prototype. Teams
coauthor required memos and reports such as
a project proposal, safety report, formal design
review, and final report.
Fall Term: D. K. Roylance
Spring Term: Y. M. Chiang

3.091 Introduction to Solid-State Chemis ry
Prereq.: -
U (Fall, Spring)
5-0-7 CHEMISTRY

Basic principles of chemistry and their app na
tion to the solid state. The relationship be-
tween electronic structure, chemical bonding
and atomic order. Characterization of atom
arrangements in crystalline and amorphous
solids: metals, ceramics, semiconductors, and
polymers (including proteins). Topical
coverage of organic chemistry, solution
chemistry, acid-base equilibria,
electrochemistry, biochemistry, chemical
kinetics, diffusion, and phase diagrams. Ex-
amples from industrial practice (including the
environmental impact of chemical processes
from energy generation and storage, e.g., bat.
teries and fuel cells, and from emerging tech.
nologies, e.g., photonic devices and gene
therapy.
Fall Term: D. R. Sadoway
Spring Term: R. M. Latanision

3.092 Perspectives in Materials Science

Prereq.: -
U (Spring)
2-0-4 [P/D/F]

An overview is provided of current and emerg-
ing thrust areas in materials science and en-
gineering. Presentations by faculty from the
department and invited guests will make
presentations of the spectrum of related re-
search activities at MIT. Subject is a sequel to
3.091 designed primarily for freshmen and
sophomores.
A. F. Witt

3.094 Materials in Human Experience

(3.981)
Prereq.: -
U (Spring)
3-3-3 HASS

Examines the ways in which people in ancient
and preindustrial societies selected, evaluated,
and used materials of nature, transforming
them to objects of material culture. Some e-
amples: concrete in Roman cities; metal for
sound and color in Mesoamerican ritual; rub
ber processing in ancient Mexico. Explores
ideological and aesthetic criteria often influen-
tial in materials development.
Laboratory/workshop sessions provide hands-
on experience with materials discussed in
class. Enrollment may be limited.
D. Hosler, L. W. Hobbs, H. N. Lechtman

3.10 Chemical Physics of Materials

Prereq.: 3.091 or 5.11 or 5.111 or 5.112; 8
18.03
U (Spring)
4-0-8 REST

Introduction to the physics of the chemical
bond in molecules and solids; electrons and
energy bands in solids; electrical, optical, n-g-
netic, and thermal properties.
Y. Fink
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3.11 Mechanics of Materials

Prereq.: 8.01, 18.03
U (Fill)

Overview of mechanical properties of
ceramics, metals, and polymers, emphasizing
the r 'e of processing and microstructure in
convhling these properties. Basic topics in
mecmanics of materials including: continuum
stren and strain, truss forces, torsion of a cir-
cul- shaft and beam bending. Design of en-
gnering structures from a materials point of
view
C Ortiz, L. J. Gibson

3.13 Structure of Materials

Prereq.: 3.091 or 5.11 or 5.111 or 5.112; 8.02,
1802
U Fall)

.sREST

Provides fundamental approach for under-
standing all the types of structure in materials
osiri quantitative descriptors and symmetry
theory and how structure relates to physical
proprties. Noncrystalline glasses and liquids.
Pani distribution function. Random walks,
Vororoi polyhedra and continuous random net-
works. Fractals. Crystallography in two and
three dimensions for description of atomic and
molecular arrangements in crystals. Principles
of space groups and use of International
Tables for Crystallography for specifying crys-
mal structure. Tensor properties of materials.
Quasicrystals, plastic crystals, liquid crystals.
Po rt, line, and planar imperfections in ordered
media. Structural hierarchies. Influence of
processing on microstructure; case studies of
structure-property relations.
E. L Thomas

3.14 Physical Metallurgy
Prereq.: 3.01; 3.11; 3.13
U (FJi)

An ntroduction to phase transformations is
c-esented in parallel with a detailed review of
strengthening due to dislocation interactions.
Strrngthening mechanisms are reviewed
broanly along with fundamental concepts in
mechanical behavior. Concludes with a final
'cus on microstructure/property relationships

stwrctural engineering alloys, particularly
steels and aluminum alloys. Laboratory
1emr)nstrations of important metallurgical tech-
cc ogies included.

B Vander Sande

3.15 Electrical, Optical, and Magnetic
Materials and Devices

Prereq.: 3.10
U (Fall)
4-0-8

Explores the relationships which exist between
the performance of electrical, optical, and mag-
netic devices and the microstructural charac-
teristics of the materials from which they are
constructed. Features a device-motivated ap-
proach which places strong emphasis on
emerging technologies. Device applications of
physical phenomena are considered, including
electrical conductivity and doping, transistors,
photodectors and photovoltaics, lumines-
cence, light emitting diodes, lasers, optical
phenomena, photonics, ferromagnetism, and
magnetoresistance.
C. A. Ross

3.155J Microelectronics Processing
Technology

(Same subject as 6.1 52J)
Prereq.: Permission of instructor
U (Fall, Spring)
3-4-5

See description under subject 6.152J.
M. A. Schmidt, L. A. Kolodziejski,
L. C. Kimerling

3.172 Inventions and Patents

Prereq.: 14.02
U (Fall)
3-0-6

Engineering School-Wide Elective Subject.
Description given at end of this chapter in
SWE section on page 637.
R. H. Rines

3.185 Transport Phenomena in Materials
Engineering

Prereq.: 3.01, 18.03
U (Fall)
4-0-8

Solid-state diffusion, homogeneous and
heterogeneous chemical reactions, and
spinodal decomposition. Heat conduction in
solids, convective and radiative heat transfer
boundary conditions. Fluid dynamics, 1 -D solu-
tions to the Navier-Stokes equations, bound-
ary layer theory, turbulent flow, and coupling
with heat conduction and diffusion in fluids to
calculate heat and mass transfer coefficients.
A. C. Powell IV

3.ThG Graduate Thesis

Prereq.: -
G (Fall, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Program of graduate research, leading to the
writing of an S.M., Ph.D., or Sc.D. thesis; to be
arranged by the student and an appropriate
MIT faculty member.
H. L. Tuller

3.20 Materials at Equilibrium

Prereq.: 3.00, 3.01, 3.10, 3.13 or permission of
instructor
G (Fall)
5-0-10 H-LEVEL Grad Credit

Laws of thermodynamics: general formulation
and applications to mechanical, electromag-
netic and electrochemical systems, solutions,
and phase diagrams. Computation of phase
diagrams. Statistical thermodynamics and rela-
tion between microscopic and macroscopic
properties, including ensembles, gases, crystal
lattices, phase transitions. Computational
modeling. Interfaces, adsorption and electrical
properties.
G. Ceder, D. I. Paul

3.205 Thermodynamics and Kinetics of
Materials
(New)

Prereq.: 3.00 and 3.01 or equivalent
G (Summer)
4-0-8 H-LEVEL Grad Credit

Thermodynamics and kinetics of materials.
Laws of thermodynamics. Entropy and free
energy. Energies of defects. Diffusion
mechanisms. Transition state theory and field
effects. Solution theory. Phase diagrams.
Nucleation in condensed phases. Interfaces.
Crystal growth - atomistics, dendritic growth,
solute redistribution and cellular growth. Phase
transformation theories. Coarsening. Spinodal
decomposition.
S. M. Allen, C. H. P. Lupis

3.206 Introduction to Materials Engineering
Practice
(New)

Prereq.: 3.091 or equivalent
G (Summer)
1-0-8 H-LEVEL Grad Credit

Introduction to methods of technology re-
search and development in materials-based
fields. Seminar-based methodology, employ-
ing speakers from inside and outside MIT.
Staff

3.207 Technology Development and
Evaluation
(New)

Prereq.: 3.10 and 3.15 or equivalent
G (Spring)
4-0-8 H-LEVEL Grad Credit

Students explore in-depth projects on a par-
ticular materials-based technology. Students
are expected to investigate the science and
technology of materials advances and their
strategic value; explore potential applications
for fundamental advances; and determine intel-
lectual property related to the materials tech-
nology and applications. Students map
progress with presentations, and are expected
to create an end-of-term document enveloping
technology, intellectual property, applications,
and potential commercialization. In addition to
classroom lectures, outside speakers present
their expertise in technology, entrepreneur-
ship, intellectual property, and commercializa-
tion of materials technologies.
E. A. Fitzgerald
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3.208 Solidification Engineering in
Advanced Materials Processing
(New)

Prereq.: 3.00 and 3.01, or 3.205 or equivalent
G (Fall)
2-0-5 H-LEVEL Grad Credit

Development of solidification principles as ap-
plied to advanced materials including mag-
netic, semiconducting and optical materials,
superconductors, biomaterials and novel metal
systems. Focus on principles as related to ad-
vanced products including micro and nano sys-
tems, and on high strength components for
industrial applications. Seminar format.
M. C. Flemings

3.21 Kinetic Processes in Materials

Prereq.: 3.00, 3.01, 3.185, or permission of in-
structor
G (Spring)
5-0-10 H-LEVEL Grad Credit

Unified treatment of phenomenological and
atomistic kinetic processes in materials.
Provides the foundation for the advanced un-
derstanding of processing, microstructural
evolution, and behavior for a broad spectrum
of materials. Emphasis on analysis and
development of rigorous comprehension of fun-
damentals. Topics include: irreversible ther-
modynamics; diffusion; nucleation; phase
transformations; fluid and heat transport; mor-
phological instabilities; gas-solid, liquid-solid,
and solid-solid reactions.
S. M. Allen, W. C. Carter

3.22 Mechanical Properties of Materials

Prereq.: 3.11 or equivalent
G (Spring)
4-0-8 H-LEVEL Grad Credit

Phenomenology of mechanical behavior of
materials at the macroscopic level. Relation-
ship of mechanical behavior to material struc-
ture and mechanisms of deformation and
failure. Topics include: elasticity, viscoelas-
ticity, plasticity, creep, fracture, and fatigue.
Case studies and examples drawn from a
variety of classes of materials including: me-
tals, ceramics, polymers, thin films, com-
posites, and cellular materials.
Fall Term: L. J. Gibson
Spring Term: L. J. Gibson, S. Suresh

3.225 Electronic and Mechanical Properties
of Materials
(New)

Prereq.: 8.03 and 3.11 or equivalents
G (Summer)
4-0-8 H-LEVEL Grad Credit

Electrical, optical, magnetic, and mechanical
properties of metals, semiconductors,
ceramics and polymers. Discussion of roles of
bonding, structure (crystalline, defect, energy
band and microstructure) and composition in
influencing and controlling physical properties.
Case studies drawn from a variety of applica-
tions including semiconductor diodes, optical
detectors, sensors, thin films, biomaterials,
composites, and cellular materials.
L. J. Gibson, H. L. Tuller

3.23 Electrical, Optical, and Magnetic
Properties of Materials

Prereq.: 8.03, 18.03
G (Fall)
4-0-8 H-LEVEL Grad Credit

Origin of electrical, optical, and magnetic
properties of materials. Electrons in solids and
band structure; metals, semiconductors, and
insulators. Interaction of materials with
electromagnetic fields. Dielectric properties
originating from bound electrons and band
structure; dispersion and defects. Electron spin
and angular momentum contributions to mag-
netic properties; magnetic domains. Intrinsic
and extrinsic semiconductors; defects and
recombination; continuity equations; photocon-
ductors, resonant tunnel diodes, and p-n junc-
tion diodes.
Y. Fink

3.271 Diffraction and Structure

Prereq.: 18.03, 3.10
G (Spring)
4-0-8 H-LEVEL Grad Credit

Describes x-ray and neutron diffraction using
Laue equations, Bragg's law, and the recipro-
cal lattice. Use of Fourier transforms and
series to establish relations between intensity
and distribution of scattering density. Applica-
tions to identification of materials, texture,
small angle scattering and Rietveld analysis.
Determines structure through diffraction ef-
fects: the phase problem, Patterson function,
and direct methods for phase determination.
Quantitative description and refinement of
atomic arrangements.
B. J. Wuensch

3.29 Special Problems in Materials
Science

Prereq.: Permission of instructor
G (Fall, IAP, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

3.291 Special Problems in Materials
Science

Prereq.: Permission of instructor
G (Fall, lAP, Spring, Summer)
Units arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Advanced work in the field for qualified stu-
dents. Lectures, conferences, assigned read-
ings, or supervised laboratory work.
L. W. Hobbs, R. M. Rose

3.30 Electron Microscopy: Image
Interpretation

Prereq.: 3.081, 3.13
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
4-1-7 H-LEVEL Grad Credit

Derives relationship between detail in trarv.-is.
sion electron microscopy images and inter ra;
structure of an object to the atomic level.
Fourier theory of diffraction. Lens action, aer
rations, and transfer functions. Elastic and .
elastic interaction of electrons with atoms.
Kinematical and dynamical theories of electron
diffraction. Phase object approximations ana
high-resolution imaging methods. Imaging of
defects with displacement and replacement
fields. Laboratory sessions. Alternate years
L. W. Hobbs

3.320 Atomistic Computer Modeling of
Materials

Prereq.: 3.20, 3.13, or permission of instruce,
G (Spring)
3-0-9 H-LEVEL Grad Credit

Atomistic computer modeling as a tool to soive
problems in materials science and engineer-
ing. Deterministic and stochastic methods
Monte Carlo and molecular dynamics. Ene: gy
models (classical and quantum-mechanical
Free energy computation. Phase transforma-
tions. Metastability. Order-disorder transforma-
tions. Defect properties. Transport properties
Emphasis on solving relevant problems in a
variety of materials classes.
G. Ceder

3.33 Defects in Solids

Prereq.: 3.22, 3.23
G (Fall)
3-0-9 H-LEVEL Grad Credit

Detailed analysis of defects in solids. Point
defects, dislocations, disclinations, planar
boundaries. Interactions and physical proper
ties. Disordered solids. Radiation defects,
amorphization.
L. W. Hobbs, R. M. Rose

3.35 Fractura and Fatigue

Prereq.: 3.11 or equivalent
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

Linear elastic and elastic-plastic fracture
mechanics. Experimental methods. Microstruc-
tural effects on fracture in metals, ceramics.
polymers, thin films, and composites. Toug>5n-
ing mechanisms. Crack growth resistance and
creep fracture. Interface fracture mechanics
Fatigue damage and dislocation substructures
in single crystals. Stress- and strain-life ap-
proach to fatigue. Fatigue crack growth
models and mechanisms. Variable amplitude
fatigue. Corrosion fatigue. Case studies of Ir3c-
ture and fatigue in structural, bioimplant, ar':
microelectronic components.
S. Suresh
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3.37 Welding and Joining Processes

SLect meets with 3.371J, 13.391J)
Pre: q.: 3.00, 3.11 or equivalent
G ,Fall, lAP, Spring, Summer)
3.03 H-LEVEL Grad Credit
Credit cannot also be received for 3.371J or

13 UO1

Dis asses a wide variety of processes and
ma: -ials from the viewpoint of their fundamen-
tal pnysical and chemical properties. Specific
topcs: cold welding, adhesive bonding, dif-
fus fn bonding, soldering, brazing, flames,
arc, nigh-energy density heat sources,
soldification, cracking resistance, shielding
me-ods, and electric contacts. Emphasis on
ur rlying science of a given process rather
tha' a detailed description of the technique or
eq.. oment. Meets with first half of subject
3.371J in Fall Term; videotaped instruction in
otho terms.
T. W. Eagar, T. Wierzbicki

3.371J Fabrication Technology

(Subject meets with 3.37, 13.391 J)
Prereq.: 3.00, 3.11 or equivalents
G (Fall, IAP, Spring, Summer)
4-o5 [P/D/F] H-LEVEL Grad Credit
Crejit cannot also be received for 3.37 or
13 391J

Discusses a wide variety of technologies in-
cluding welding, brazing, soldering, casting,
forgng and non-destructive testing, especially
as r lated to ship building and heavy fabrica-
ton Emphasis on the underlying science of a
given process rather than a detailed descrip-
tion of the technique or equipment. First half of
subt o meets with subject 3.37 in Fall Term;
vidataped instruction in other terms.
T V. Eagar, T. Wierzbicki

3.40J Physical Metallurgy
Same subject as 22.71J)

Prereq.: 3.14 or 3.711J
G (Fall)
3-0 H-LEVEL Grad Credit

Dis. sses structure-property relationships in
met lic alloys selected to illustrate some basic
nor opts of physical metallurgy and alloy
Jesi .Fundamentals of annealing, spinodal
dec.:mposition, nucleation, growth, and par-
tc. coarsening. Concentrates on structure,
Sa c!re formation, and structure-properties
a a!onships. Also considers structural fea-

grain size, interstitial and substitutional
K .tes, precipitates, second-phase particles,
a.: eutectoids.
5 ' Kumar

34 1 Defects in Semiconductor Materials
and Devices

.3.42 or permission of instructor
3 'ring)

2 H-LEVEL Grad Credit

vior of defects in semiconductor device
aation and operation, especially electronic
optoelectronic devices. Equilibria and
cs of defects during crystal growth,
als processing, and under electronic ex-
n. Characterization of defects.

ada, L. C. Kimerling

3.42 Electronic Materials Design

Prereq.: 3.23
G (Fall)
3-0-9 H-LEVEL Grad Credit

Extensive and intensive examination of struc-
ture- (crystalline, electronic, defect, and
microstructure) processing-property correla-
tions for a wide range of materials including
metals, semiconductors, dielectrics, optical
and magnetic materials. Emphasis on
materials design in relation to device perfor-
mance.
H. L. Tuller

3.43J Integrated Microelectronic Devices
(Revised Content)

(Same subject as 6.720J)
Prereq.: 6.012 or 3.42
G (Fall)
4-0-8 H-LEVEL Grad Credit

See description under subject 6.720J.
J. A. del Alamo, H. L. Tuller

3.44 Electronic Materials and Thin Film
Processing

Prereq.: 3.20, 3.21
G (Fall)
3-0-9 H-LEVEL Grad Credit

Processing of bulk and thin film electronic
materials for device and circuit applications.
Processing of thin films for magnetic, mechani-
cal, and photonic devices. Detailed discussion
of techniques and theory for growth of device-
quality crystals. Processes for integrated cir-
cuit fabrication including oxidation, junction
formation, and film deposition. Emphasis on
relationships among processing, structure, and
properties. Examples taken from materials
processing for applications in high-perfor-
mance integrated circuits, as well as in
micromagnetic, microelectromechanical, and
photonic devices.
C. V. Thompson

3.45 Magnetic Materials

Prereq.: 3.23
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Magnetostatics, origin of magnetism in
materials, magnetic domains and domain
walls, magnetic anisotropy, reversible and irre-
versible magnetization processes; hard and
soft magnetic materials and magnetic record-
ing. Special topics: magnetism of thin films,
surfaces and fine particles; transport in fer-
romagnets, magnetoresistive sensors, and
amorphous magnetic materials.
R. C. OHandley

3.46 Optical and Optoelectronic
Materials

Prereq.: 3.42 or equivalent
G (Spring)
3-0-9 H-LEVEL Grad Credit

Optical and optoelectronic properties of semi-
conductors, ceramics, and polymers.
Electronic structure, refractive index,
electroluminescence, electro-optic and mag-
neto-optic effects, and laser phenomena.
Microphotonic materials and structures;
photonic band gap materials. Materials design
and processing for lasers, waveguides,
modulators, switches, displays and op-
toelectronic integrated circuits. Alternate years.
L. C. Kimerling

3.48J Materials and Processes for
Microelectromechanical Devices and
Systems
(New)

(Same subject as 2.373J, 6.778J, 10.584J,
16.288J)
Prereq.: 6.152J/3.155J or equivalent; permis-
sion of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Presents a unified treatment of the key prin-
ciples in materials and processing for the
design and manufacture of
microelectromechanical systems (MEMS). Em-
phasis on materials and processes commonly
used for fabrication for MEMS and not
microelectronic systems. Includes discussion
of the processing and properties of both thin
and thick polycrystalline and amorphous films,
wafer and thin film bonding, bulk micromachin-
ing techniques, and the relationships between
processing and properties of active materials
such as piezoelectrics, ferroelectrics and
phase-transition materials. Key material proper-
ties and parameters and their relationships
with microfabrication processes and applica-
tions are discussed, including elastic and in-
elastic deformation, fracture, residual stress,
fatigue, creep, adhesion, stiction, and coupled-
field constitutive behavior. Materials and
process selection and case studies of applica-
tions provide a unifying theme.
L. Anand, K. F. Jensen, M. A. Schmidt,
S. M. Spearing, C. V. Thompson

3.49 Special Problems in Electronic
Materials

Prereq.: Permission of instructor
G (Fall, IAP, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

3.491 Special Problems in Electronic
Materials
Prereq.: Permission of instructor
G (Fall, IAP, Spring, Summer)
Units arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Advanced work for qualified students. Lec-
tures, conferences, assigned readings, or su-
pervised laboratory work.
H. L. Tuller
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3.50 High-Temperature Physical Chemistry
of Materials

(Subject meets with 3.541)
Prereq.: 3.01
G (Fall)
3-0-9 H-LEVEL Grad Credit

Application of physicochemical principles to
study the nature of solids, liquids, and gases
and heterogeneous reactions between these
phases at elevated temperatures. Transport in
multi-component solids and liquids. Systems of
interest include liquid metals, semiconductors,
and other multicomponent solid and liquid
oxides.
C. H. P. Lupis

3.52J Materials Processing

(Same subject as 10.581J)
Prereq.: 3.01, 3.185, or equivalents
G (Spring)
3-0-6 H-LEVEL Grad Credit

Fundamentals of materials processing. Taught
by case study method, with application of heat
and mass transfer principles to actual process-
ing operations. Examples of processes con-
sidered include discrete parts processing (e.g.,
casting, injection molding), continuous produc-
tion of semi-finished materials (e.g., fiber spin-
ning, continuous casting), and surface and thin
film processing (e.g., integrated circuit fabrica-
tion, surface modification).
K. F. Jensen, A. C. Powell IV

3.53 Electrochemical Processing of
Materials

Prereq.: 3.185
G (Spring)
3-0-6 H-LEVEL Grad Credit

Thermodynamic and transport properties of
aqueous and nonaqueous electrolytes. The
electrode/electrolyte interface. Kinetics of
electrode processes. Electro-chemical charac-
terization: d.c. techniques (controlled potential,
controlled current), a.c. techniques (voltametry
and impedance spectroscopy). Applications:
electrowinning, electrorefining, electroplating,
and electrosynthesis, as well as electrochemi-
cal power sources (batteries and fuel cells).
D. R. Sadoway

3.54J Corrosion: The Environmental
Degradation of Materials

(Same subject as 22.72J)
Prereq.: 3.00 or equivalent
G (Fall)
3-0-9 H-LEVEL Grad Credit

Applies thermodynamics and kinetics of
electrode reactions to aqueous corrosion of
metals and alloys. Application of advanced
computational and modeling techniques to
evaluation of materials selection and stability
of metal/alloy systems to environmental
degradation in aqueous systems. Discusses
materials degradation problems in marine en-
vironments, oil and gas production, and ener-
gy conversion and generation systems,
including fossil and nuclear.
R. M. Latanision, R. G. Ballinger

3.541 Oxidation and Corrosion of Materials
at Elevated Temperatures

(Subject meets with 3.50)
Prereq.: 3.20, 3.21
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-0-6 H-LEVEL Grad Credit

See description under subject 3.50.
L. W. Hobbs

3.55 Macroscopic Transport in Materials
Processing

Prereq.: 18.03
G (Spring)
3-0-9 H-LEVEL Grad Credit

Principles of mathematical and physical model-
ing of transport in the processing of ceramics,
electronic materials, metals, and polymers.
The transport equations for mass, momentum
and energy as building blocks of mathematical
models of complex processes. Use of similarity
criteria and dimensionless analysis. Synthesis
of an optimal modeling approach, involving
mathematical models, physical models, and
pilot plants.
Staff

3.56 Dynamic Strategic Planning

Prereq.: Permission of instructor
G (Fall)
3-0-6 H-LEVEL Grad Credit

Engineering School-Wide Elective Subject.
Description given at end of this chapter in
SWE section on page 637.
R. de Neufville, J. P. Clark, F. Field

3.560J Industrial Ecology
(Revised Content)

(Same subject as ESD.123J, 1.814J)
Prereq.: ESD.10 or 3.56
G (Spring)
3-0-6 H-LEVEL Grad Credit

See description under subject ESD.123J.
J. Clark, F. Field

3.563J Strategic Analysis for
Environmental Policy Planning, Design,
and Implementation

(Same subject as 1.141J, 22.822J, ESD.121J)
Prereq.: 1.146 or 2.192 or 3.56 or 13.62 or
16.861 or ESD.71 or 11.200 or 11.205
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-6 H-LEVEL Grad Credit

See description under subject 1.141 J.
D. H. Marks, R. de Neufville, J. Clark,
D. Sadoway

3.564J Sustainable Energy

(Same subject as 10.391 J, 1.81 8J, 2.65J,
11.371J, 22.811J, ESD.166J)
Prereq.: Permission of instructor
G (Spring)
3-1-8 H-LEVEL Grad Credit

See description under subject 10.391J.
J. Tester, M. W. Golay, J. Howard,
D. H. Marks, E. Drake, M. Driscoll, W. Peters

3.57 Materials Selection, Design, and
Economics

Prereq.: Permission of instructor
G (Fall)
3-0-6 H-LEVEL Grad Credit

A survey of techniques for analyzing how
choice of materials, processes, and design
determine properties, performance, and cot.
Topics include production and cost functio s
mathematical optimization, evaluation of sirige
and multi-attribute utility, decision analysis,
materials property charts, and performance -
dices. Students use analytical techniques tc
develop a plan for starting a new materials-re
lated business.
J. P. Clark, F. R. Field

3.577 Engineering Risk-Benefit Analysis

Prereq.: 18.02
G (Spring)
3-0-6 H-LEVEL Grad Credit

Engineering School-Wide Elective Subject.
Description given at end of this chapter in
SWE section on page 637.
G. Apostolakis, A. R. Odoni

3.595 Special Problems in Materials
Engineering

Prereq.: Permission of instructor
G (Fall, IAP, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

3.596 Special Problems in Materials
Engineering

Prereq.: Permission of instructor
G (Fall, IAP, Spring, Summer)
Units arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Advanced work in the field for qualified stu-
dents. Lectures, conferences, assigned read-
ings, or supervised laboratory work.
C. Lupis

3.60 Symmetry, Structure, and Tensor
Properties of Materials

Prereq.: 3.07
G (Fall)
4-0-8 H-LEVEL Grad Credit

Derivation of symmetry theory; lattices, point
groups, space groups, and their properties
Use of symmetry in tensor representation oc
crystal properties, including anisotropy, repro-
sentation surfaces, as well as applications to
piezo-electricity and elasticity.
B. J. Wuensch

3.63 Ceramic Processes

Prereq.: 3.07, 3.20
G (Fall)
3-0-6 H-LEVEL Grad Credit

Presents quantitative treatment of unit opera-
tions in powder processing-powder prepara-
tion, fabrication, and firing. Discusses glass
processing-homogenization during melting
relationship to mixing theory-glass forming
Also covers growth of crystals, ther-
modynamics, transport processes, and kinetics
in relation to structures developed.
M. J. Cima
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3.64 Special Problems in Ceramics

Pre uq: Permission of instructor
G (Fall, IAP, Spring, Summer)
Unit, arranged H-LEVEL Grad Credit
Car be repeated for credit

3,641 Special Problems in Ceramics

Prereq.: Permission of instructor
G (Fall, IAP, Spring, Summer)
Units arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Expores advanced work in this field. Lectures,
confrences, assigned readings, and
laboratory work.
B j Wuensch

3.691-3.699 Teaching Materials Science
and Engineering

Prereq.: -
G (Fall, Spring)
Units arranged
Can be repeated for credit

Laboratory, tutorial, or classroom teaching
under the supervision of a faculty member. Stu-
dents selected by interview. (Enrollment
limited by availability of suitable teaching as-
signments.)
K C. Russell

3.70 Special Problems in Metallurgy

Prereq.: Permission of instructor
G (Fall, IAP, Spring,.Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

3.701 Special Problems in Metallurgy

Prereq.: Permission of instructor
G (Fall, IAP, Spring, Summer)
Units arranged [P/D/FJ H-LEVEL Grad Credit
Can ce repeated for credit

Advanced work in the field for qualified stu-
dents. Lectures, conferences, assigned read-
ngs, or supervised laboratory work.
K. C Russell

3.711J Materials for Nuclear
Applications

iSubtect meets with 22.70J, 3.070J, 22.070J)
Prereq. Permission of instructor
G6 Spring)
3-O- H-LEVEL Grad Credit

See uescription under subject 22.70J.
K. C Russell

3.78J Technology, Industry, and Ecology

Same subject as 11.369J, 1.816J)
Prereq.: Permission of instructor

H-LEVEL Grad Credit

See description under subject 11.369J.
D CRourke

3.80J Proseminar in Manufacturing

(Same subject as 15.792J, 2.890J, 10.792J,
16.985J)
Prereq.: -
G (Fall, Spring)
Units arranged [P/D/F]
Can be repeated for credit

See description under subject 15.792J.
D. B. Rosenfield

3.81J Engineering Probability and
Statistics
(Same subject as 15.064J)
Prereq.: 18.02
G (Summer)
4-0-8 H-LEVEL Grad Credit

See description under subject 15.064J.
A. I. Barnett, R. E. Welsch

3.83J System Optimization and Analysis for
Manufacturing

(Same subject as 15.066J, 2.851J)
Prereq.: 18.02
G (Summer)
4-0-8 H-LEVEL Grad Credit

See description under subject 15.066J.
S. C. Graves, J. P. Clark

3.891 Structure and Properties of Materials

Prereq.: 8.03, 18.03
G (Summer)
3-0-9 H-LEVEL Grad Credit

Structure-properties relationships in alloys.
Crystallography and structure determination.
Chemical equilibria, phase diagrams, reaction
kinetics, diffusion, and phase transformations.
The defect solid state: point, line, areal, and
volume defects. Elastic and plastic properties,
fatigue, fracture, and corrosion.
Staff

3.90J Fracture of Structural Materials

(Same subject as 1.591J, 13.16J)
Prereq.: 2.004 or 3.11 or equivalent
G (Fall)
3-0-6 H-LEVEL Grad Credit

Analyzes criteria for crack initiation and
propagation leading to structural failure.
Studies fracture mechanics starting with Grif-
fith theory for ideally brittle materials, through
plane strain fracture toughness phenomena.
Effects of geometry, rate, environment,
fatigue, temperature, composition, and
microstructure. Fracture behavior of welded
metals, heat-affected zone. Relation to disloca-
tion mechanics. Significance of fracture sur-
face morphology. Metals, polymers,
fiber-reinforced composites. Emphasizes cur-
rent research in field.
F. J. McGarry, K. Masubuchi

3.901 Special Problems in Polymer Science
and Engineering

Prereq.: Permission of instructor
G (Fall, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

3.902 Special Problems in Polymer Science
and Engineering

Prereq.: Permission of instructor
G (Fall, IAP, Spring, Summer)
Units arranged [PIDIF] H-LEVEL Grad Credit
Can be repeated for credit

Advanced work in the field. Lectures, conferen-
ces, assigned readings, and laboratory work.
M. F Rubner

3.903J Student Seminar in Polymer Science
and Technology

(Same subject as 10.960J)
Prereq.: -
G (Fall, Spring)
2-0-0 [P/D/F]
Can be repeated for credit

See description under subject 10.960J.
P. T Hammond, M. F. Rubner, G. C. Rutledge

3.91J Mechanical Behavior of Plastics
(Same subject as 1.593J)
Prereq.: 3.064
G (Spring)
3-2-4 H-LEVEL Grad Credit

Relation among chemical composition, physi-
cal structure, and mechanical behavior of plas-
tics or synthetic high polymers. Study of types
of polymers; fundamentals of viscoelastic
phenomena such as creep, stress relaxation,
stress rupture, mechanical damping, impact;
effects of chemical composition and structure
on viscoelastic and strength properties;
methods of mechanical property evaluation. In-
fluences of plastics fabrication methods. Em-
phasis on recent research techniques and
results. Individual laboratory projects investigat-
ing problems related to current research.
F. J. McGarry, D. K. Roylance

3.912 Polymer Processing

Prereq.: 3.064
G ( Fall)
3-0-9 H-LEVEL Grad Credit

Survey of principal methods used in shaping of
thermoplastic and thermosetting polymers and
polymer-matrix composites. Phenomenological
descriptions of hardware, and theoretical
modeling of relevant chemical and transport
phenomena. Role of processing in determining
microstructure, properties, and performance of
polymers.
Staff
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3.92J Composite Materials

(Same subject as 1.594J)
Prereq.: 3.064
G (Spring)
3-2-4 H-LEVEL Grad Credit

Concepts underlying formation, characteristics,
and behavior of plastics-based composites
such as fiberglass laminates, structural
sandwiches, plywood, and load-bearing ad-
hesive joints. Typical components such as me-
tals, glass, synthetic and natural adhesives,
plastics, foams, wood, paper, fabrics, and rub-
ber. Correlation between adhesion principles
and physical behavior. Methods of design,
analysis, fabrication, and testing. Discusses
failure mechanisms of chemical and mechani-
cal types. Individual laboratory projects inves-
tigating problems related to current research.
F. J. McGarry

3.930 Industrial Practice

Prereq.: -
U (Summer)
0-6-0 [P/D/F]

Enrollment restricted to students in Course Ill-
B. Provides academic credit for first approved
work assignment at a company. For reporting
requirements consult faculty industrial practice
coordinator.
R. M. Latanision

3.931 Industrial Practice

Prereq.: -
U (Summer)
0-6-0

Enrollment restricted to students in Course Ill-
B. Provides academic credit for second ap-
proved work assignment at a company. For
reporting requirements consult faculty in-
dustrial practice coordinator.
R. M. Latanision

3.932 Industrial Practice

Prereq.: Permission of instructor
G (Fall, Spring, Summer)
0-6-0 H-LEVEL Grad Credit
Can be repeated for credit

Provides academic credit for graduate students
in Course Ill-B for approved work assignments
at companies.
R. M. Latanision

3.94 Morphology of Polymers

Prereq.: 3.063
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-6

Structure of noncrystalline, crystalline, and liq-
uid crystalline polymers, including polymers
blends, and block copolymers. Texture
development from processing operations,
mechanical deformation, and applied electric
and magnetic fields. Hybrid organic-inorganic
nano and microcomposites. Phase transforma-
tions, including classical nucleation theory and
spinodal decomposition. Use of morphological
characterization methods such as wide- and
small-angle X-ray scattering and scanning,
transmission electron microscopy and atomic
force microscopy are also covered. Alternate
years.
E. L. Thomas

3.941J Statistical Mechanics of Polymers

(Same subject as 10.668J)
Prereq.: 10.568 or permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject 10.668J.
A. Mayes, G. Rutledge

3.951J Deformation and Fracture of
Polymers

(Same subject as 2.921J)
Prereq.: 2.001 or 3.11
G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject 2.921J.
/. V. Yannas, M. C. Boyce

3.96J Biomaterials - Tissue Interactions

(Same subject as BEH.441J, 2.79J, HST.522J)
Prereq.: 3.091 or 5.11 or 5.111 or 5.112; 2.005
or 5.60; 7.012 or 7.013
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject BEH.441J.
M. Spector, L. V. Yannas

3.961J Design of Medical Devices and
Implants

(Same subject as 2.782J, BEH.451J,
HST.524J)
Prereq.: 2.79J or equivalent or permission of in-
structor
G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject 2.782J.
I. Yannas, M. Spector

3.97J Cell-Matrix Mechanics

(Same subject as 2.785J, BEH.41 1J,
HST.523J)
Prereq.: 3.091 or 5.11 or 5.111 or 5.112; 2.005
or 5.60; 7.012 or 7.013
G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject 2.785J.
I. V. Yannas, M. Spector

3.98 Polymer Synthetic Chemistry

Prereq.: 3.062 or equivalent
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-6 H-LEVEL Grad Credit

An examination of the fundamental reaction
mechanisms and chemistry of polymerization
reactions with an emphasis on the synthesis of
new advanced polymers and their properties.
M. F Rubner
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Archaeology and Archaeological
Science

3.982 The Ancient Andean World

Prereq.: -
U (Fall)
3-0-6 HASS

Examines development of Andean civilization
which culminated in the extraordinary empire
established by the Inka. Archaeological, eth-
nographic, and ethnohistorical approaches.
Particular attention to the unusual topography
of the Andean area, its influence upon local
ecology, and the characteristic social, political,
and technological responses of Andean
people to life in a topographically "vertical"
world. Characteristic cultural styles of prehis-
toric Andean life.
H. N. Lechtman

3.983 Ancient Mesoamerican Civilization

Prereq.: -
U (Fall)
3-0-6 HASS

Examines origins and florescence of the
civilizations of ancient Mesoamerica using ar-
chaeological and ethnohistorical evidence.
Identifies technological, environmental, social
organizational and ideological variables lead-
ing to the translation to food production and
sedentary life, and development of Olmec,
Maya, Teotihuacan, and Aztec civilizations.
D. Hosler

3.984 Materials in Ancient Societies:
Remote Sensing

Prereq.: Permission of instructor
G (Fall)
3-6-3

In archaeological field research, remote sens-
ing techniques represent non-invasive means
to carry out investigations of ancient
phenomena without destroying their contexts,
as excavations do. Covers data acquisition
from satellite and aerial platforms to ground-
based subsurface geophysical detection, and
the full spectral range of element properties, in-
Cclding visual, infrared, and radar; mag-
n,-'metry; electrical properties of
armaeological features. Computer processing
of, ld data and analysis of the resultant signa-
tu Fieldwork component.
H A Lechtman

3.985J Archaeological Science

(Same subject as 5.24J)
Prereq.: 3.091 or 5.11 or 5.111 or 5.112 or
8.01 or equivalent
U (Spring)
3-1-5 HASS

Pressing issues in archaeology as an
anthropological science. Stresses the natural
science and engineering methods ar-
chaeologists use to tackle them. Reconstruct-
ing time, space, and human ecologies
provides one focus; materials technologies
that transform natural materials to material cul-
ture provide another. Topics include 14C
dating, ice core and palynological analysis,
GIS and other remote sensing techniques for
site location, soil micromorphology and site for-
mation, sourcing of metal artifacts, and
microstructural and mechanical analyses of
cementitious materials used in ancient
monumental buildings.
H. N. Lechtman, J. Stubbe

3.986 The Human Past: Introduction to
Archaeology
Prereq.: -
U (Fall)
3-2-7 HASS-D, Category 4

Archaeology reconstructs ancient human ac-
tivities and their environmental contexts. Draw-
ing on case studies in contrasting
environmental settings from the Near East and
Mesoamerica, considers these activities and
the forces that shaped them. In laboratory ses-
sions students encounter various classes of ar-
chaeological data and analyze archaeological
artifacts made from materials such as stone,
bone, ceramics, glass, and metal. These
analyses help reconstruct the past.
H. V. Merrick

3.987 Human Origins and Evolution

Prereq.: -
U (Spring)
3-0-6 HASS

Examines the dynamic interrelations among
physical and behavioral traits of humans and
environment and culture to provide an in-
tegrated framework for studying human biologi-
cal evolution and modern diversity. Topics
include issues in morphological evolution and
adaptation; fossil and cultural evidence for
human evolution from earliest times through
the Pleistocene; evolution of tool use and so-
cial behavior; modern human variation and
concepts of race. Includes study of stone ar-
tifacts and fossil specimens.
H. V. Merrick

3.988 Africa - Past and Present: An
Archaeological and Ethnographic Materials
Perspective

Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-6 HASS

Examines prehistory and modern ethnographic
diversity of technology on the African con-
tinent, with particular emphasis on the sub-
Saharan region. Traces the course of human
technological evolution from the earliest Plio-
Pleistocene tool-making hominids to the
modern ethnical diverse inhabitants of the con-
tinent, by way of topical case studies. These
cases are centered on subsistence adapta-
tions and technological responses. Includes
lectures, experience handling prehistoric stone
artifacts and modern ethnographic items, and
ethnographic films.
H. V. Merrick

3.989 Materials in Ancient Societies: Stone

Prereq.: Permission of instructor
G (Spring)
3-6-3

This seminar-laboratory subject provides in-
depth study of the kinds of lithic remains that
occur commonly in archaeological contexts.
Focuses on the scientific analysis of stone
materials used for tools, luxury goods, and con-
struction. Laboratory techniques for identifying
rock types and determining rock properties,
tool manufacturing sequences, and the altera-
tions that result from use and weathering. Em-
phasizes the ways in which these analytical
techniques increase understanding of prehis-
toric technologies and economies.
H. Merrick, H. N. Lechtman

3.990 Seminar in Archaeological Method
and Theory

Prereq.: 3.986, 3.985J, 21A.100
U (Fall, Spring)
3-0-6

Designed for undergraduate seniors majoring
in Archaeology and Materials. Critical analysis
of major intellectual and methodological
developments in American archaeology, includ-
ing evolutionary theory, the "New Archaeol-
ogy," Marxism, formal and ideological
approaches. Explores the use of science and
engineering methods to reconstruct cultural
patterns from archaeological data. Seminar for-
mat, with formal presentations by all students.
Nonmajors fulfilling all prerequisites may enroll
by permission of instructors.
Archaeology Staff

Descriptions of Subjects 373



School of Engineering

3.993 Archaeology of the Middle East

Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-6 HASS

Focus on the rise of settled communities,
cities, and empires and their technological
achievements in various areas of the Middle
East including Anatolia, the Levant, and
Mesopotamia. Using archaeological and writ-
ten sources, examines why such complex
societies arose in this area. Considers the tech-
nological basis of these societies, the role of
temples and religious hierarchies, of crafts and
trade in luxury goods, of writing and
bureaucracies, of class stratification in the rise
of early civilizations.
H. Merrick
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Architecture

For degree requirements, see listing in
Chapter VII under the School of
Architecture and Planning.

4.UR Undergraduate Research in
Architecture

Prcreq.: Permission of instructor
U (Fall, IAP, Spring, Summer)
Units arranged [P/D/F]
Can be repeated for credit

4.URG Undergraduate Research in
Architecture

Prereq.: -
U (Fall, IAP, Spring, Summer)
Units arranged
Can be repeated for credit

Research and project activities, which cover
the range represented by the various research
interests and projects in the department. Stu-
dents who wish a letter grade option for their
work must register for 4.URG.
Staff

4.ThU Undergraduate Thesis

Prereq.: -
U (Fall, Spring)
Units arranged
Can be repeated for credit

Program of undergraduate thesis research
leading to the writing of an S.B. thesis; to be ar
ranged by the student and an appropriate MIT
faculty member. Intended for seniors. 12 units
recommended.
Architecture Staff

4.T hG Graduate Thesis

Prereq.: -
G Fall, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Ccn be repeated for credit

P: gram of graduate research and writing of
thesis; to be arranged by the student with su-
pervsing committee.

4.101 Experiencing Architectural Design

Prereq.: -
U (Fall, Spring)
3-3-6

Uses scale models to design environments
that orchestrate contrasting material properties
and conventional constructional systems to cre-
ate places that foster specific ways of inhabit-
ing space. Demonstrates how architecture
differs from other forms of design. Intended for
students to test aptitude for architectural
design and to experience an unfamiliar mode
of thought. Conducted in a studio format, with
lectures on architectural theory and history,
and structured for students with no previous
experience in design. Required of Course IV
majors.
B. Hubbard

4.104 Architectural Design: Intentions

Prereq.: 4.101
U (Spring)
3-6-6

Second undergraduate design studio. Intro-
duces a full range of architectural ideas and is-
sues through drawing exercises, analysis of
precedents, and explored design methods.
Skills developed in conceptualizing and repre-
senting architectural ideas and making esthetic
judgements about building design. Discussions
regarding architecture's role in mediating cul-
ture, nature, and technology help develop ar-
chitectural vocabulary. Open to sophomores,
juniors, and seniors only. Required of Course
IV majors.
P. Lukez

4.106 Convention, Invention, Abstraction

Prereq.: Permission of instructor
G (Fall)
0-6-3

Supplements Level I Architectural Design
Studio. Emphasizes acquisition of drawing, ob-
servational, and conceptual skills. Field trips,
guest lectures, and presentations focus on is-
sues specific to developing representation
tools that can be applied to studio work. In-
tended for entering M.Arch. students.
Staff

4.123, 4.124 Architectural Design: Level Ii

Prereq.: Permission of instructor
G (Fall, Spring)
0-12-6
Can be repeated for credit

Establishes basic attitudes toward architectural
organization and its reflection in form. Includes
projects where imposed conditions of site, pro-
gram, and building system emphasize the inter-
relationship of fundamental elements in the
pattern of decision making that constitutes ar-
chitectural design. Develops presentations
through drawings and models. Intended for
entering M.Arch. students. Must be taken in se-
quence. Studio deposit required. Students
choose design studio through a lottery process.
Architectural Design Staff

4.125 Architectural Design: Building in
Landscapes'

Prereq.: 4.104, 4.206, 4.302, 4.401, 4.605
U (Fall)
0-12-9
Can be repeated for credit

Third undergraduate design studio. Introduces
skills needed to build within a landscape estab-
lishing continuities between the built and
natural world. Students learn to build ap-
propriately through analysis of landscape and
climate for a chosen site and conceptualize
design decisions through drawings and
models. Studio deposit required. Mandatory lot-
tery.
Architectural Design Staff

4.126 Architectural Design: Building in
Cities'
Prereq.: 4.125
U (Spring)
0-12-9
Can be repeated for credit

Fourth undergraduate design studio. Intro-
duces skills needed to build within contem-
porary cities, extending from the historical
center to expanding edges. Students analyze
an existing environment and design a built
structure that fosters relationships between its
intended activities and the larger urban ter-
ritory and redefines the urban environment.
Studio deposit required. Mandatory lottery.
Architectural Design Staff

1Note about the subjects in Architectural Design: The
sequence in Architectural Design is a cumulative program. Its
successful completion by the student is subject to evaluation
by the staff independent of formal grades accumulated.
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4.131, 4.132 Architectural Design: Level 11

(Subject meets with 4.143, 4.144)
Prereq.: 4.125, 4.126, 4.440
U (Fall, Spring)
0-12-9
Can be repeated for credit

4.143, 4.144 Architectural Design: Level Ill

(Subject meets with 4.131, 4.132)
Prereq.: 4.123, 4.124 or 4.125, 4.126
G (Fall, Spring)
0-12-6 H-LEVEL Grad Credit
Can be repeated for credit

Projects develop awareness of the principal is-
sues facing the contemporary architectural
designer and the range of possibilities avail-
able for effective satisfaction of common en-
vironmental needs. First-term studios
emphasize tectonics; second-term projects
deal with housing. Design for intensive, exten-
sive, and multiple-space uses. Buildings of
multi-story construction. Considers natural and
artificial environmental controls as they in-
fluence the design concepts and the installa-
tions associated with them. Studio deposit
required. Students must choose design studio
through a lottery process.
Architectural Design Staff

4.155, 4.156 Architectural Design: Level Ill

Prereq.: 4.144
G (Fall, Spring)
0-12-6 H-LEVEL Grad Credit
Can be repeated for credit

Emphasizes setting of architectural work as
part of an organized community in projects
having to do with built-up areas, as well as
those on new sites. Studies plans for long-
range development, giving students increasing
experience in the analysis of real-life situations
requiring program research. Studio deposit re-
quired. Students must choose design studio
through a lottery process.
Architectural Design Staff

4.163J Urban Design

(Same subject as 11.332J)
Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

The design of urban environments. Strategies
for change in large areas of cities, to be
developed over time, involving different actors.
Fitting forms into natural, man-made, histori-
cal, and cultural contexts; enabling desirable
activity patterns; conceptualizing built form;
providing infrastructure and service systems;
guiding the sensory character of development.
Involves architecture and planning students in
joint work; requires individual designs or
design and planning guidelines.
J. Beinart, C. Correa, J. P. de Monchaux

4.171 The Space Between Workshop

Prereq.: 4.126
G (Fall, Spring)
3-2-7 H-LEVEL Grad Credit

Architectural design workshop focusing on un-
derstanding and designing the space between
objects as well as the objects themselves.
Studio deposit required.
J. Wampler

4.174 Design Workshop: School and
Community

Prereq.: 4.126 or permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Focus on the design and programming of
K-12 schools in relation to community form,
culture, and economy. Research into issues
such as the "small school," the school as com-
munity center, and the impact of technology on
school form; planning projects for school sys-
tems; investigation of alternatives to existing
school models.
R. Strickland

4.175 Workshop in City Form

Prereq.: Permission of instructor
G (Fall)
0-6-6 H-LEVEL Grad Credit

Introduction to urban form and design, focus-
ing on the physical, historical, and social form
of cities. Selected cities are analyzed, drawn,
and compared, to develop a working under-
standing of urban and architectural form. The
development of map making and urban repre-
sentation is discussed, and use of the com-
puter is required. Special focus on the
historical development of the selected cities,
especially mid-nineteenth and mid-twentieth
century periods of expansion. Readings on
urban design theory in the twentieth century
and a weekly discussion/seminar on them.
Methods class for S.M.Arch.S. students in
Architecture and Urbanism.
M. Dennis

4.176 Urban Transformations Workshop
(New)

Prereq.: 4.126 or permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

This workshop is based on the premise that
cities and their artifacts represent dynamic sys-
tems undergoing constant change. Richly
layered historic urban precedents are docu-
mented and codified. Transformation patterns
are projected and tested on contemporary
(sub)-urban sites including poorly utilized land
next to highways, their intersections and ad-
jacent buildings. By creating denser environ-
ments, special focus is placed on strategies
which integrate infrastructure, landscape, and
built structures in order to invigorate the con-
temporary (sub)-urban condition.
P. Lukez

4.181-4.185 Architectural Design
Workshops

Prereq.: 4.131 or 4.143
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Subject in design inquiry taught in studio for
mat treating selected issues of the built worki
in depth. The problem may be prototypical o j
particular aspect of a whole project; often re-
search-oriented and non-site specific. Studi.
deposit may be required.
Architectural Design Staff

4.189 Preparation for M.Arch. Thesis

Prereq.: Permission of instructor
G (Fall, Spring)
2-0-1 H-LEVEL Grad Credit

Selection of thesis topic, definition of methoa
of approach, and preparation of thesis
proposal. Independent study supplemented Lv
individual conference with faculty. Required of
M.Arch. students.
Architectural Design Staff

4.190 Curricular Practical Training in
Architecture
(New)

Prereq.: -
G (Fall)
0-0-2 [P/D/F]
Can be repeated for credit

Practical experience for international student;
through internship in the architectural field.
Units received may not be used towards de
gree program requirements.
S. Anderson

4.191, 4.192 Special Problems in
Architectural Design

Prereq.: Permission of instructor
U (Fall, Spring)
Units arranged
Can be repeated for credit

4.194 Special Problems in Architectural
Design

Prereq.: Permission of instructor
U (Fall, Spring)
Units arranged [P/D/F]
Can be repeated for credit

4.195, 4.196 Special Problems in
Architectural Design

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

4.199 Special Problems in Architectural
Design

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged [P/D/F] H-LEVEL Grad Cr
Can be repeated for credit

Supplementary work on individual or group
basis. Registration subject to prior arrange-
ment for subject matter and supervision by
staff.
Architectural Design Staff
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4.200 Computational Design 1: Theory and
Applications

(Subject meets with 4.201)
Prereq.: -
U (Fall)

4.201 Computational Design 1: Theory and
Applications

(Subject meets with 4.200)
Prereq.:
G (Fall)

Int;oduces design as a computational
enterprise in which rules are developed to com-
pose and describe architectural and other
de-gns. Topics include: shapes, shape arith-
menc, symmetry, spatial relations, shape com-
putations, and shape grammars. Focuses on
the application of shape grammars in creative
design. Teaches shape grammar fundamen-
tals through in-class, hands-on exercises with
abstract shape grammars. Discusses issues re-
lated to practical applications of shape gram-
mars. Graduate students are expected to
complete additional coursework.
T Knight

4.203 Geometric Modeling

Pr 'eq.: -
G ;Fall)
2)

Introduces the fundamentals of three-dimen-
si-,il geometric modeling and associated
computer-aided design and visualization ap-
plications in architecture, urban design, and
conouter graphics production. Provides a
thuoretical foundation, an introduction to a
se-ltion of current hardware and software
tIcci, and extensive opportunities to develop
pmctical skills through hands-on lab sessions
anri regular practical exercises. Background in
cc outational skills is an advantage, but not
re.. red. Successful completion enables stu-
de' s to acquire the skills necessary to under-

independent CAD projects in design
S aos and professional settings, and to under-

more advanced subjects in this area. Re-
d of M.Arch. students.

T %''igakura

4..4 Advanced Projects in Geometric
Mceling: Architecture in Motion Graphics

q.: 4.203 or permission of instructor
.G :2 ring)

H-LEVEL Grad Credit

;'des an opportunity to undertake ad-
ad projects in architectural visualization
in emphasis on the use of computer

cs animation and video production
i. Workshop format. Introduces students
'anced visualization software and

es them to explore spatial expressions in
n picture format. Selected literature and
materials on architecture and film

ved to initiate discussion sessions. Pre-
experience in 3D modeling software es-

igakura

4.206J Visualization

(Same subject as 6.039J)
Prereq.: -
U (Spring)
2-2-8

Explores the role of computer visualization as
a representational medium. Visualization is
widely used in scientific, engineering, and
design disciplines to help people understand
complex phenomena and constructs. The key
intellectual challenge is to develop the right
visual metaphors for conveying information in
the most effective way. Through programming
projects and applications work, real and imagi-
nary environments are constructed, probed,
and displayed. Also covers the relevant com-
puter graphics methods and data repre-
sentations. Required of Course IV majors.
J. Dorsey

4.207 Advanced Topics in Design and
Computation - Formal Design Knowledge
and Programmed Constructs

Prereq.: 4.203 or equivalent
G (Spring)
2-2-8 H-LEVEL Grad Credit
Can be repeated for credit

Provides practical and theoretical foundations
to explore computational issues relevant to rep-
resentation of architectural forms and design
knowledge. Students learn basic concepts in a
computer programming language and acquire
practical skills to develop their own software
tools for architectural design. Topics include
parametrized objects, procedural repre-
sentation of form, typology and architectural
grammar, shape recognition problem, con-
straint propagation, inter-application com-
munication, and internet-based distribution
interface.
T. Nagakura

4.208, 4.209 Special Problems in
Computation and Architecture

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Supplementary work on individual or group
basis. Registration subject to prior arrange-
ment for subject matter and supervision by
staff.
Staff

4.210 Light, Color, and Computer Graphics_

Prereq.: 4.203 or 4.206
G (Spring)
3-0-6 H-LEVEL Grad Credit

Introduction to the effects of light and color in
architecture. Applies computer graphics as the
primary medium, along with direct observation,
basic mathematical analysis, and other forms
of representation, to help understand the com-
plex and interconnected nature of these
phenomena. Examines the distinction between
natural and artificial light, the related topic of
energy consumption, the color of light, and the
role of all of these in the shaping of buildings.
Also covers the relevant computer graphics
techniques. Open to qualified undergraduates.
J. Dorsey

4.21 1J The City
(New)

(Same subject as 11.01 6J)
Prereq.: -
U (Spring)
3-0-9 HASS, CI-H

Examines the evolving structure of cities, the
dynamic processes that shape them, and the
significance of a city's history for its future
development. Develops the ability to read
urban form as an interplay of natural proces-
ses and human purposes over time. Field as-
signments in Boston provide the opportunity to
use, develop, and refine these concepts.
A. Spirn

4.213J Advanced Seminar: Urban Nature
and City Design
(New)

(Same subject as 11.308J)
Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

Examines the urban environment as a natural
phenomenon, human habitat, medium of ex-
pression, and forum for action. Subject has
two related, major themes: how ideas of na-
ture influence the way cities are perceived,
designed, built, and managed; and how
natural processes and urban form interact and
the consequences of these for human health
safety and welfare. Enrollment limited.
A. Spirn

4.214J Advanced Topics in Computer
Graphics

(Same subject as 6.838J)
Prereq.: 6.837
G (Fall)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

In-depth study of an active research topic in
computer graphics. Topics change each term.
Readings from the literature, student presenta-
tions, short assignments, and a programming
project.
J. Dorsey, S. Teller, L. McMillan

4.215J Reading and Telling Landscape:
Photography as Inquiry
(New)

(Same subject as 11.309J)
Prereq.: -
G (Fall)
3-0-9

Explores photography as a disciplined way of
seeing, investigating landscapes, and express-
ing ideas. Readings, observations, and
photographs form the basis of discussions on
landscape, light, detail, place, poetics, and
ways of seeing, among other issues. A
rudimentary understanding of photography
and access to a camera required. Enrollment
limited.
A. Spirn
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4.216 Special Problems in Computer
Graphics

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Supplementary work on individual or group
basis. Registration subject to prior arrange-
ment for subject matter and supervision by in-
structor.
J. Dorsey

4.217 Proseminar in Design and
Computation

Prereq.: Permission of instructor
G (Fall, Spring)
3-0-9 [P/D/F] H-LEVEL Grad Credit

Introduction to traditions of research in design
and computation scholarship. A required sub-
ject for Ph.D. students in the area of design
and computation.
Staff

4.218, 4.219 Special Problems in Urban
Housing

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Supplementary work on individual or group
basis. Registration subject to prior arrange-
ment for subject matter and supervision by
staff.
M. Dennis, R. Goethert, R. Strickland

4.220 Urban Housing: Paris, London,
New York

Prereq.: Permission of instructor
G (Fall, Spring)
3-0-6 H-LEVEL Grad Credit
Can be repeated for credit

Analysis of the development of housing
models and their urban implications in Paris,
London, and New York City from the seven-
teenth century to the present. Focus on the
French hotel, London row house, and New
York City tenement and apartment building;
twentieth-century housing reform movements
and work by the London County Council,
CIAM, and American public housing agencies.
M. Dennis

4.221 Architecture Studies Faculty
Colloquium

Prereq.: Permission of instructor
G (Fall)
2-0-1
Can be repeated for credit

Required subject for all first-year S.M.Arch.S.
students. Weekly presentations by faculty on a
selected theme followed by discussion. Re-
quirements include active student participation
and a final paper reviewing the general
theoretical issues raised by the theme and by
each faculty presentation.
Staff

4.222 Professional Practice

Prereq.: Permission of instructor
G (Spring)
3-0-3 H-LEVEL Grad Credit

Intended to give a critical orientation toward a
career in architectural practice. Uses historical
and current examples to illustrate the legal and
ethical concepts underlying present practice,
and from them, to trace the possible trajec-
tories of future practice. Required of M.Arch.
students
B. Hubbard

4.223 Computational Design II: Theory and
Applications

(Subject meets with 4.226)
Prereq.: 4.200 or permission of instructor
U (Spring)
3-0-9

4.226 Computational Design II: Theory and
Applications

(Subject meets with 4.223)
Prereq.: 4.200 or 4.201 or permission of in-
structor
G (Spring)
3-0-6

Introduces advanced topics in shape grammar
theory and applications. Discusses generaliza-
tions of the shape grammar formalism that per-
mit greater flexibility in computing designs.
These include parametric grammars and
parametric design, parallel grammars, and
color grammars. Introduces color grammars
through in-class exercises. Discusses the
generative and expressive powers of gram-
mars in relation to other computational design
systems. Graduate students are expected to
complete additional coursework.
T. Knight

4.229 Architectural Design
Seminar

Prereq.: 4.126
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Inquiries and/or explorations into a research
topic related to architectural design taught in a
seminar format. The work may supply the
basis for an architectural design workshop
and/or studio and/or lead a research proposal
and/or publication.
Architectural Design Staff

4.23J Special Interest Group in Urban
Settlements: SIGUS Workshops

(Same subject as 11.465J)
Prereq.: Permission of instructor
G (Fall, IAP, Spring)
Units arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Interactive interdisciplinary workshops which
focus on projects and practices on urban settle-
ment issues in developing countries
throughout the world. Participation by guest
practitioner:
R Gootho

4.235 Sustainable Settlement Design in
Developing Countries

Prereq.: Permission of instructor
G (IAP)
Units arranged H-LEVEL Grad Credit

Explores physical planning issues in low-in-
come housing developments. Topics struc-
tured around measurement, modeling and
prediction of design interventions, using
evaluation as an entry to understanding gooc
practice. Active, hands-on class sessions.
R. Goethert

4.236J Structuring Low-income Housing
Projects in Developing Countries

(Same subject as 11.463J)
Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Examines dynamic relationship among key ac-
tors: beneficiaries, government, and funder.
Emphasis on costs recovery, affordability,
replicability, user selection, and project ad-
ministration. Extensive case examples provide
basis for comparisons.
R. Goethert

4.237 The New Practitioner: Dialogue Tools
and Techniques

Prereq.: Permission of instructor
G (Fall)
3-0-6 H-LEVEL Grad Credit

Explores a new paradigm of practice that cor
siders dialogue essential for efficacious and
creative design process. Focus on non-tradi-
tional client groups: communities, the poor,
and the generally excluded middle-income.
Stress on hands-on exercises and extensive
field visits. Supplemented with background
readings and presentations by invited profes-
sionals.
R. Goethert

4.238, 4.239 Special Problems in
Non-Western Architecture

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Supplementary work on individual or group
basis. Registration subject to prior arrange-
ment for subject matter and supervision by
staff.
Architectural Design Staff

4.240J Urban Design Skills: Observing,
Interpreting, and Representing the City

(Same subject as 11.328J)
Prereq.: -
G (Fall)
3-0-6

See description under subject 11.328J.
E. Ben-Joseph
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4.241J Theory of City Form

(Same subject as 11.330J)
Prereq.: 11.001J or 4.252J or 11.301J
G (Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Theories about the form that settlements
should take. Attempts a distinction between
descriptive and normative theory by examining
examples of various theories of city form over
time. Concentrates on the origins of the
modern city and theories about its emerging
form, including the transformation of the
nineteenth-century city and its organization.
Analyzes current issues of city form in relation
to citymaking, social structure, and physical
design.
J. Beinart

4.242J Advanced Seminar in City Form

(Same subject as 11.331J)
Prereq.: 4.241J or 11.330J
G (Fall)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Examines in greater depth themes from the
basic subject in city form theory. Introduces
new concepts from current research and prac-
tice for analysis by the seminar participants.
Requirements include presentation to the semi-
nar of a theoretical project undertaken by each
student.
j Beinart

4.243J Media Technology, Youth, and City
Design and Development: The Mill Creek
Project
(New)

(Same subject as 11.310J)
Prereq.: -
G (Spring)
3-0-9

Explores the potential of information technol-
ogy and the Internet to transform public educa-
tion, city design, and community development
in inner-city neighborhoods. Associated with
the West Philadelphia Landscape Project, an
ongoing action-research program integrating
research, teaching, and community service
since 1987.
A Spirn

4.244J Urban Design Seminar

(Same subject as 11.333J)
Pr' eq.: -
G Spring)
2-0-7

Se description under subject 11.333J.
D renchman

4.245J Cities of Tomorrow

Same subject as 11.335J)
P ereq.: Permission of instructor
Acad Year 2001-02: Not offered

Year 2002-03: G (Fall)
H-LEVEL Grad Credit

Jescription under subject 11.335J.
Zrenchman

4.247J Environmental Design Policy and
Action

(Same subject as 11.337J)
Prereq.: 11.301J
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
2-0-7 H-LEVEL Grad Credit

See description under subject 11.337J.
J. M. Schuster

4.248, 4.249 Special Problems in City
Form
Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Supplementary work on individual or group
basis. Registration subject to prior arrange-
ment for subject matter and supervision by
staff.
J. Beinart, M. Dennis

4.250J Introduction to Urban Design and
Development

(Same subject as 1 1.001J)
Prereq.: -
U (Fall)
3-0-9 HASS

See description under subject 11.001J.
L. Vale

4.252J Urban Design and Development

(Same subject as 11.301J)
Prereq.: Permission of instructor
G (Fall)
3-0-9

See description under subject 11.301J.
D. Frenchman

4.253J Urban Design Politics
(Revised Units)

(Same subject as 11.302J)
Prereq.: Permission of instructor
G (Spring)
3-0-6 H-LEVEL Grad Credit

See description under subject 11.302J.
L. Vale

4.254J Design for Urban Development

(Same subject as 11.303J)
Prereq.: 11.431J or permission of instructor
G (Spring)
2-4-6 H-LEVEL Grad Credit

See description under subject 11.303J.
D. Frenchman, P. Roth

4.255J Site and Urban Systems Planning

(Same subject as 11.304J)
Prereq.: Permission of instructor
G (Spring)
2-2-8

See description under subject 11.304J.
E. Ben-Joseph

4.256J Housing, Community Development,
and Public Policy
(Revised Content and Units)

(Same subject as 11.420J)
Prereq.: 11.200 or 4.144
G (Spring)
2-0-7 H-LEVEL Grad Credit

See description under subject 11.420J.
P. Clay

4.257J Property Rights Under Transition

(Same subject as 11.467J, 1 7.550J)
Prereq.: 11.493 or permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 11 .467J.
K. R. Polenske

4.259 Special Problems in Urban Design

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Supplementary work on individual or group
basis. Registration subject to prior arrange-
ment for subject matter and supervision by
staff.
J. Beinart, M. Dennis

4.260 Architectural and Urban Conservation

Prereq.: Permission of instructor
G (Fall, Spring)
3-0-6 H-LEVEL Grad Credit
Can be repeated for credit

Seminar is both an introduction to the subject
and a series of explorations based on contem-
porary case studies. Subject matter devoted to
contextual architectural and area conservation,
approaches, policies, guidelines, and solu-
tions. The field and profession of architectural
conservation questions attitudes about the
past and its built heritage. Subject also
focuses on architectural interventions in exist-
ing built environments with an emphasis on
non-western societies.
H. U. Khan

4.270 Introduction to Shape Grammars I

Prereq.: -
G (Fall)
3-0-6

4.271 Introduction to Shape Grammars 11

Prereq.: 4.270
G (Spring)
3-0-6 H-LEVEL Grad Credit

An in-depth introduction to shape grammars
and their applications in architecture and re-
lated areas of design. Shapes in the algebras
Ui j, in the algebras Vi j and Wi j incorporating
labels and weights, and in algebras formed as
composites of these. Rules and computations.
Shape and structure. Designs.
G. Stiny
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4.272 Background to Shape Grammars

Prereq.: 4.271
G (Spring)
3-0-6 H-LEVEL Grad Credit
Can be repeated for credit

An advanced examination of the shape gram-
mar formalism and its relationship to some key
issues in a variety of other fields, including, for
example, art and design, philosophy, history
and philosophy of science, linguistics and
psychology, literature and literary studies, logic
and mathematics, and artificial intelligence.
Student presentations and discussion of
selected readings are encouraged. Topics vary
from year to year. Can be repeated with per-
mission of instructor.
G. Stiny

4.273 Introduction to Design Inquiry

Prereq.: -
G (Fall)
2-2-8

Explores, through exercises, lectures, and dis-
cussion, the nature and exercise of architec-
tural intelligence; investigates design as
processes located in individuals and in groups;
seeks to understand design as argument, as
claims for which reasons can be adduced, as
logic in which there are explicit sets of ele-
ments and relations among them, and as ex-
periment in which design and its results are
themselves used to inform future designs or
simply to inquire. Subject aims to open
avenues for further research.
W. L. Porter

4.274 Mathematics for Design and
Computation

Prereq.: -
G (Fall, Spring)
3-0-6

Mathematical tools and methods for design
and computation. Emphasis on development
of rigorous thinking, analytical skills, and math-
ematical sophistication while learning some
elementary mathematics. Topics include: sets,
relations, and functions; algebras: groups,
rings, and Boolean algebras; topology,
closure, and Boolean algebras with operators;
theory of computation: automata and formal
languages, Turing machines, and recursive
functions.
Staff

4.275 Projects in Design and Computation

Prereq.: 4.271 or permission of instructor
G (Fall, Spring)
Units arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

An opportunity to use shape grammars or re-
lated algorithmic devices to characterize in
detail designs in a historical corpus or original
designs conceived from scratch. Projects may
have their focus in architecture or in any other
area of design, for example, product design,
where there is a strong interaction between
form and function. Questions of style and stylis-
tic change, type, and value stressed in relation-
ship to shape grammars and the algorithmic
processes they encourage. Project work may
extend over multiple semesters.
Staff

4.277 Research Seminar in Design and
Computation

Prereq.: 4.217
G (Fall, Spring)
3-0-9 [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

In-depth presentations of current research in
design and computation.
Staff

4.278, 4.279 Special Problems in Theory in
Architecture

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Supplementary work on individual or group
basis. Registration subject to prior arrange-
ment for subject matter and supervision by
staff.
W. L. Porter

4.280 Undergraduate Architecture
Internship
Prereq.: 4.125 or 4.126
U (IAP)
0-0-6 [P/D/F]
Can be repeated for credit

Work in an architect's office to gain ex-
perience, improve skills, and see the inner
workings of an everyday architectural practice.
Internships in all sizes of firms and in public
and nonprofit agencies. Internships require full-
time work for the entire IAP. Nonpaying.
A. Pendleton-Jullian

4.285, 4.286 Research Topics in
Architecture Studies

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Research work on individual or group basis.
Registration subject to prior arrangement for
subject matter and supervision by staff.
Staff

4.287 Graduate Architecture Internship

Prereq.: 4.123 or 4.124
G (IAP)
0-0-6 [P/D/F]
Can be repeated for credit

Work in an architect's office to gain ex-
perience, improve skills, and see the inner
workings of an everyday architectural practice.
Internships in all sizes of firms and in public
and nonprofit agencies. Internships require full-
time work for the entire IAP. Nonpaying.
A. Pendleton-Jullian

4.288 Preparation for S.M.Arch.S. Thesis

Prereq.: 4.290
G (Fall, Spring)
3-0-6 [P/D/F] H-LEVEL Grad Credit

4.289 Preparation for Architecture
Studies - Ph.D. Thesis

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Selection of thesis topic, definition of method
of approach, and preparation of thesis
proposal. Independent study supplementeu b,
individual conference with faculty.
Architecture Studies Staff

4.290 Architecture Studies Research
Colloquium
(Revised Content and Units)

Prereq.: 4.221 or permission of instructor
G (Spring)
2-0-7 H-LEVEL Grad Credit

Required subject for all first-year S.M.Arch S
students; continuation of 4.221, Architecture
Studies Faculty Colloquium. Weekly presenta-
tions by faculty and students of research
methods in architecture toward identification of
students' domains of interest for thesis
projects and development of questions and
methodologies for thesis research.
Staff

4.291 Special Problems in Architecture
Studies

Prereq.: Permission of instructor
U (Fall, Spring)
Units arranged
Can be repeated for credit

4.292, 4.293 Special Problems in
Architecture Studies

Prereq.: Permission of instructor
G (Fall, lAP, Spring)
Units arranged [P/D/F] H-LEVEL Grad CrdAt
Can be repeated for credit

4.294 Special Problems in Architecture
Studies

Prereq.: Permission of instructor
U (Fall, Spring)
Units arranged [P/D/F]
Can be repeated for credit

4.295-4.297 Special Problems in
Architecture Studies

Prereq.: --
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

4.298-4.299 Special Problems in
Architecture Studies

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged [P/D/F] H-LEVEL Grad Cred t
Can be repeated for credit

Supplementary work on individual or group
basis. Registration subject to prior arrange-
ment for subject matter and supervision by
staff.
Staff
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4.301 Introduction to the Visual Arts

Prereq.: -
U (Fall, Spring)
2.4-6 HASS-D, Category 3
Credit cannot also be received for 4.302

Introduction to artistic practice and aesthetic
analysis through studio work and lectures. Stu-
dents communicate ideas and experiences
through various media such as sculpture, in-
sta ,tion, performance, and video. Projects
evolve through stages of conceptual and
material development to final presentation.
Lectures, visiting artist presentations, field
trips, and readings supplement studio practice,
providing an index to the historical, cultural,
and environmental forces that affect both
devciopment of artistic vision and reception of
works of art. Lab fee.
Visial Arts Staff

4.302 BSAD Foundations in the Visual Arts

Prereq.: -
U (Fall)
2-4-6
Credit cannot also be received for 4.301

Offers a foundation in the visual art practice
and its critical analysis for beginning architec-
ture students. Emphasis on long-range artistic
development and its analogies to architectural
thinking and practice. Learn to communicate
ideas and experiences through various two-
dimensional, three-dimensional, and time-
based media, including sculpture, installation,
performance, and video. Lectures, visiting art-
ist presentations, field trips, and readings sup-
plemient studio practice. Required of and
restricted to Course 4 majors. Lab fee.
W. acob

4.322 Introduction to Sculpture

(SL.ject meets with 4.325)
Prcieq.: 4.301, 4.302, or permission of instruc-
tor
U ,F ll, Spring)
2-4-3 HASS

Introduces fundamental issues in sculpture
such as site, context, process, psychology and
ae-thetics of the object, and the object's rela-
tior to the body. Explores issues of interpreta-
tion and audience interaction. Introduces a
va ty of materials and techniques including
c. plaster, and metal (welding and forg-

rg Lab fee. Limited enrollment.
V iArts Staff

4.325 Advanced Sculpture

Sject meets with 4.322)
Prereq.: 4.322
Aca Year 2001-02: Not offered
Aco Year 2002-03: U (Fall, Spring)
2-

Expiores sculptural language as a strategy to
ecesent, interrogate, interpret or transform
s'ot Ical, social, and cultural issues. Shop and

cc Sssions for wood, metal, and plaster
.s Lab fee.

Jacob

4.341 Introduction to Photography

Prereq.: 4.301, 4.302, or permission of instruc-
tor
U (Fall, Spring)
2-4-6 HASS

Investigates fundamental issues in photog-
raphy and the nature of the photographic
image as well as nontraditional ways of explor-
ing the photographic vision. Explores relation-
ship of image to language as well as the
issues of meaning, interpretation, and their
relationship to culture. Lab fee. Limited enroll-
ment.
R. Leist

4.343 Photography for Architects

Prereq.: Permission of instructor
G (Spring)
3-0-6

Combines practical instruction, readings, lec-
tures, and group discussions intended to foster
an aesthetic appreciation of photography, and
a critical awareness of how images in our cul-
ture are produced and constructed. Practical in-
struction in basic black and white techniques,
fundamentals of 35mm camera operation,
studio lighting, film exposure and develop-
ment, and darkroom printing. Assignments
develop technical skills and provide oppor-
tunities for personal exploration. Assignments
are presented in a critical forum. Limited to
M.Arch. students. Lab fee.
Visual Arts Staff

4.351 Introduction to Video

Prereq.: 4.301, 4.302, or permission of instruc-
tor
U (Fall, Spring)
2-4-6 HASS

Introduction to video editing and interface
devices. Explores video as an environmental,
editorial and narrative form. Looks at issues of
interpretation, meaning, expression and how
they relate to historical, social, and cultural is-
sues. Limited enrollment.
Visual Arts Staff

4.360 Performance Workshop
(New)

Prereq.: Permission of instructor
G (Fall, Spring)
3-3-6 H-LEVEL Grad Credit

Performance is considered in relation to the
media and spatial structures is imagined as
settings for narrative movements. Students are
asked to choose a simple story to work with as
source material for experiments in the trans-
forming of an idea into visual form. Video func-
tions as a basic tool while questions of
perception in relation to sound and image and
how they are altered by various devices are ex-
plored. Students make props or objects that
embody aspects of their narratives to use in
relation to movement and space. Assignments
during the workshops lead to a final perfor-
mance project.
J. Jonas

4.361 Dimensions of the Body

Prereq.: 4.301 or 4.302; and 4.322, 4.341 or
4.351
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall, Spring)
2-4-6 HASS

Explores the body's intelligence and how it re-
lates to thinking and making, how feelings and
attitudes about the body affect the processes,
judgments, and values involved in art and
design. Looks at how issues of gender, cul-
ture, and history relate to issues of the body
and art making. Architecture majors are re-
quired to take 4.302.
E. Levine

4.362 Dimensions of Time

Prereq.: 4.301 or 4.302; and 4.322, 4.341, or
4.351
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall, Spring)
2-4-6 HASS

Explores methods of conceiving and develop-
ing constructs about temporal experiences, in-
vestigating how we interact with various
manifestations of time from mechanical clocks
to biological time. Develops ideas about tem-
porality and examines how time is embodied in
history, memory, dreams, and everyday ex-
periences as well as in other arts. Time and its
manifestations are used as an inspiration for a
series of studio-based projects. Lab fee. Ar-
chitecture majors are required to take 4.302.
E. Levine

4.364 Dimensions in Space

Prereq.: 4.301 or 4.302; and 4.322, 4.341, or
4.351
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall, Spring)
2-4-6 HASS

Examines the different spatial worlds we live in
and construct. Explores the relationship be-
tween public and private spaces, sacred and
profane, and the relationships of those ex-
periences to the space of our bodies. Inves-
tigates how we move from one spatial
construct to another and how these constructs
are inseparable from the nature of our exist-
ence. Explores how our culture and society af-
fect our conceptions and understanding of our
spatial worlds. Architecture majors are re-
quired to take 4.302.
E. Levine

4.366 Advanced Projects in Visual Arts

Prereq.: Permission of instructor
U (Fall, Spring)
2-4-6 HASS
Can be repeated for credit

Investigates conceptual and formal issues in
different media or between media such as
sculpture, photography, and video. Explores is-
sues of representation, interpretation, and
meaning, and how they relate to historical, so-
cial and cultural context.
Visual Arts Staff
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4.367 Studio Seminar in Public Art

Prereq.: Permission of instructor
G (Fall, Spring)
3-3-6 H-LEVEL Grad Credit

Focuses on the production of visual art for
public places outside the gallery/museum con-
text. Complementing studio production are
readings and discussions that engage aes-
thetic, social, political, and urban issues
relevant to this expanded public context. Tradi-
tional approaches of enhancement and com-
memoration are contrasted to more temporal
and critical methodologies. Historical models
are studied and discussed, including Russian
Constructivist experiments, the Situationists,
Conceptual Art, and more recent interven-
tionist tactics. Required of S.M.Vis.S. students.
A. Muntadas

4.370 Interrogative Design Workshop

Prereq.: Permission of instructor
G (Fall, Spring)
3-3-6 H-LEVEL Grad Credit
Can be repeated for credit

Can design for needs produced by unaccep-
table conditions create new conditions to make
those needs obsolete? In hope of finding a
positive answer, this design workshop
responds to needs that should not, but unfor-
tunately do, exist in today's troubled world. Ad-
dresses design media and technology as both
ethical and aesthetic practice. Development of
projects finalized as functional objects, environ-
ments, computer programs, and others are
supported by relevant theoretical study and in-
formed discussion. Workshop poses new ques-
tions, exposes hidden issues, and creates
inspirational and experimental situations for
emerging critical discourse.
K. Wodiczko

4.381, 4.382 Advanced Visual Design

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Individual concepts, projects, design, and ex-
ecution of installations, objects, and events in
environmental art and performance involving
elemental and science-technology means and
media.
Staff

4.388 Preparation for S.M.Vis.S. Thesis

Prereq.: Permission of instructor
G (Fall, Spring)
0-6-0 H-LEVEL Grad Credit
Can be repeated for credit

Selection of thesis topic, definition of method
of approach, and preparation of thesis
proposal. Independent study supplemented by
individual conference with faculty. Required of
S.M.Vis.S. students. Prerequisite for thesis
registration, 4.ThG.
Visual Arts Staff

4.390 Visual Arts Independent Studio

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Individual inquiry into art relating independent
study project to the general direction of
student's work and course of study. Consult-
ations with faculty advisor as well as periodic
presentations to entire visual arts faculty. Re-
quired of and restricted to S.M.Vis.S. program
students.
Visual Arts Staff

4.391-4.393 Special Problems in Visual Arts

Prereq.: 4.301
U (Fall, Spring)
Units arranged
Can be repeated for credit

4.394 Special Problems in Visual Arts

Prereq.: Permission of instructor
U (Fall, IAP, Spring)
Units arranged [P/D/F]
Can be repeated for credit

4.395-4.397 Special Problems in Visual Arts

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

4.398, 4.399 Special Problems in Visual Arts

Prereq.: Permission of instructor
G (Fall, IAP, Spring)
Units arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Supplementary work on individual or group
basis. Registration subject to prior arrange-
ment for subject matter and supervision by
staff.
Visual Arts Staff

4.401 Introduction to Building Technology_
Prereq. --

U (Fall)
3-3-6

Explores the application of building technology
to architecture through considerations of build-
ing construction - materials and methods -
and systems - structure, enclosure, climate
and utility services, light, acoustics, fire safety,
and accessibility. Includes lectures, laboratory
exercises, site visits, problem sets, and a
semester-long student investigation of a prece-
dent building. Required of Course IV majors.
A. Parsons

4.405 Materials and Construction

Prereq.: -
G (Fall)
3-1-5

Materials and methods of construction are e
sential elements for the built realization of
design. Knowledge of the inherent as well a.
potential properties of building materials is a:
plied to selected contemporary construction
types and current processes of construction
Understanding of the integration of materials
as functioning built form is fostered in lectures,
case studies, and field trips. Attention is paid
to the importance of working details as part of
a technically coordinated whole. Several shcrt
exercises to test the student's skill in applying
theory to practice. Required of M.Arch. stu-
dents.
J. Fernandez

4.408, 4.409 Special Problems in Building
Construction

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Supplementary work on individual or group
basis. Registration subject to prior arrange-
ment for subject matter and supervision by
staff.
Building Technology Staff

4.411 Building Technology Laboratory

Prereq.: 8.02, 18.02
U (Spring)
2-4-6 Institute LAB

Concepts of building technology and ex-
perimental methods. Projects vary yearly ard
have included design and test of strategies tor
daylighting, passive heating and cooling, and
improved indoor air quality. Experimental
methods focus on measurement and analys!s
of thermally driven and wind-driven airflows,
lighting intensity and glare, heat flow and ther-
mal storage, and load deformation of
materials. Experiments are conducted at
model and full scale and are often motivated
by ongoing field work in developing countries.
L. K. Norford

4.42J Fundamentals of Energy in Buildings

(Same subject as 1.044J, 2.45J)
Prereq.: 8.01, 18.02
U (Fall)
3-2-7 REST

Introduction to energy fundamentals important
to buildings. Conservation of energy. Air-wa&r
vapor mixtures. Thermal comfort. Heat pumps
and refrigeration cycles, limiting ther-
modynamic performance. Heat transfer with n
buildings and major components. Several cia-
tive design projects are assigned.
L. R. Glicksman
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4.424 Indoor Environment Modeling

Prereq.: 2.006
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
2-2-8 H-LEVEL Grad Credit

Uses computational fluid dynamics techniques
to predict indoor environment, such as thermal
comfort and indoor air quality. Basic concept of
tu oulence modeling and numerical methods
for natural, forced, and mixed convection and
jet flows indoors. Simulation of air velocity,
temperature, relative humidity, and con-
taminant concentrations. Comparison of the
simulated results with measured data. Discus-
sion on advanced turbulence models and their
development.
C. Chen

4.425 Energy in Building Design

Prereq.: 18.01, permission of instructor
G (Spring)
3-1-5
Explores aspects of thermal phenomena, ther-
mal comfort, and climate relevant to building
design, and applies concepts and methods to
energy-efficient building design. Topics include
thermodynamics, psychrometrics, comfort, in-
door air quality and air distribution, solar radia-
tion, climate, space heating and cooling loads,
and lighting. Emphasizes a quantitative under-
standing of energy fundamentals; examples
from practice, and design exercises. Required
of M.Arch. students.
O Chen

4.427J Analysis and Design of Heating,
Ventilating, and Air Conditioning Systems

(Same subject as 2.46J)
Prereq.: 2.006 or 4.42J, 1.42J, 2.45J
G (Fall)
3-0-9 H-LEVEL Grad Credit

Explores the fundamentals of heating, ventilat-
ing, and air-conditioning (HVAC) systems. Dis-
cussion of psychrometrics, air conditioning
processes, thermal comfort, indoor air quality
and outdoor design conditions; concentration
on the calculation of heating and cooling load
in order to size suitable HVAC equipment; es-
trnation of energy consumption of the HVAC
equipment. Introduces both manual and com-
pUter methods. One site visit.
C Chen

4.428, 4.429 Special Problems in Energy in
Buildings
Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Supplementary work on individual or group
basis. Registration subject to prior arrange-
ment for subject matter and supervision by
staff.
L R. Glicksman, L. K. Norford

4.431 Architectural Acoustics and Lighting

Prereq.: 4.401
G (Spring)
3-0-6 H-LEVEL Grad Credit

Acoustics half describes interactions between
people and sound, indoors and outdoors, and
uses this information to develop acoustical
design criteria for architecture and planning.
Principles of sound generation, propagation,
and reception. Properties of materials for
sound absorption, reflection, and transmission.
Lighting half seeks to deal with contemporary
and broader issues of light and energy, light to
create interior space, obtrusive light and night
sky pollution, lighting technology and technol-
ogy forecasting, light sources, reflector technol-
ogy, contemporary solar collection techniques
related to street lighting.
C. J. Rosenberg, Building Technology Staff

4.440 Basic Structural Theory

Prereq.: 8.02, 18.02
U (Spring)
3-3-6 REST
Introduces the static behavior of structures
and strength of materials. Reactions, truss
analysis, stability of structures. Stress and
strain at a point, shear and bending moment
diagrams. Stresses in beams, Mohr's Circle,
column buckling. Deflection of beams.
Laboratory to solve structural problems by
building simple models and testing them. Re-
quired of Course IV majors.
J. Femandez

4.441 Introduction to Building Structural
Systems I

Prereq.: 4.405 or permission of instructor
G (Spring)
3-2-4

Introduction to the history, theory, and con-
struction of basic structural systems. Emphasis
on developing an understanding of basic sys-
tematic as well as elemental behavior; prin-
ciples of structural behavior and analysis of
individual structural elements, strategies for
load carrying. Topics include estimating loads,
graphic statics, sectional attributes, basic dis-
cussions of stress and strain, appropriate
choices of structural materials. Required of
M.Arch. students.
Building Technology Staff

4.442 Introduction to Building Structural
Systems I1
Prereq.: 4.441
G (Fall)
3-2-4

A continuation of 4.441. Subject continues the
exploration of structural elements and sys-
tems; expanding to include more complex
determinant, indeterminate, long-span and
high-rise systems. Topics include reinforced
concrete, steel and engineered wood design,
as well as an introduction to tensile systems.
Required of M.Arch. students.
N. Cardelino

Department of Architecture Course 4

4.448, 4.449 Special Problems in Structural
Design

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Supplementary structural design on individual
or group basis. Registration subject to prior ar-
rangement for subject matter and supervision
by staff.
Building Technology Staff

4.453 Building Technology in Real Estate

Prereq.: -
G (Fall)
3-0-9
Introduces the structure of the building in-
dustry, presents a framework for under-
standing building technologies and systems,
and provides opportunities to solve building
technology-related problems pertinent to real
estate development, management, and invest-
ment. Major assignments focus on different
aspects of the building development
methodologies, evaluation of alternative con-
struction methods, and a final project develop-
ing a construction scope and cost analysis for
a new development project. In addition, stu-
dents analyze a set of contract documents
throughout the semester in order to become
familiar with drawings and construction
specifications.
P. Roth

4.455 Integrated Building Systems

Prereq.: 4.405, 4.425, 4.441, 4.442
G (Fall)
3-2-7 H-LEVEL Grad Credit

Capstone of the technology sequence in the
M.Arch. program. Emphasizes the correlation
between perceived and actual performance of
architectural designs. Technologies and
methods related to the acquisition, interpreta-
tion, and manipulation of data, materials, and
systems to understand and develop ap-
propriate responses to climate, enclosure,
structure, and light are investigated. Qualita-
tive and quantitative analysis of precedents
and new designs through computational tools,
models, drawings, and written reports. Em-
phasis on development of appropriate tech-
nological solutions for designs on the basis of
system integration and support of architectural
objectives. Required of M.Arch. students.
L. Norford

4.471 Control of Space Conditioning
Systems

Prereq.: 2.010 or permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Analysis of control strategies for building
space conditioning systems. PID controllers in
continuous and discrete formulations of control
of flow and temperature. Supervisory control,
including set-point adjustment. Automated
fault detection and diagnosis, including an in-
troduction to the use of physical models and
fuzzy logic to model the performance of heat
exchangers. Extensive case studies, explored
through simulation.
L. K. Norford
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4.481 Building Technology Seminar
(Revised Units)

Prereq.: Permission of instructor
G (Fall)
2-0-1 H-LEVEL Grad Credit

Introduction to ongoing research activities in
building technology and development of stu-
dent research projects. Topics drawn from in-
door air quality and thermal comfort, building
systems analysis and control, building energy
uses, and new building materials and construc-
tion techniques. Organized as a series of two-
to three-week sessions that consider topics
through readings, discussions, design and
analysis projects, and student presentations.
0. Chen, J. Fernandez, L. R. Glicksman,
L. K. Norford

4.488 Preparation for S.M.B.T. Thesis

Prereq.: Permission of instructor
G (Fall, IAP, Spring, Summer)
Units arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Selection of thesis topic, definition of method
of approach, and preparation of thesis
proposal. Independent study supplemented by
individual conference with faculty.
Building Technology Staff

4.489 Preparation for Building Technology
Ph.D. Thesis

Prereq.: Permission of instructor
G (Fall, IAP, Spring, Summer)
Units arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Selection of thesis topic, definition of method
of approach, and preparation of thesis
proposal. Independent study supplemented by
individual conference with faculty.
Building Technology Staff

4.491-4.493 Special Problems in Building
Technology

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

4.494 Special Problems in Building
Technology

Prereq.: Permission of instructor
U (Fall, Spring)
Units arranged [P/D/F]
Can be repeated for credit

4.495 Special Problems in Building
Technology

Prereq.: Permission of instructor
U (Fall, IAP, Spring)
Units arranged
Can be repeated for credit

Supplementary work on individual or group
basis.
Building Technology Staff

4.497, 4.498 Special Problems in
Building Technology

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

4.499 Special Problems in Building
Technology

Prereq.: Permission of instructor
G (Fall, lAP, Spring)
Units arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Supplementary work on individual or group
basis. Registration subject to prior arrange-
ment for subject matter and supervision by
staff.
Building Technology Staff

4.601 Introduction to Art History

Prereq.: -
U (Fall)
3-2-7 HASS-D, Category 3

Develops skills and knowledge essential to the
description, analysis, and interpretation of
visual artifacts through comparative analysis of
works of art drawn from many cultures and
time periods. Works in a wide range of media
from the Americas, Europe, Africa, and Asia
serve as case studies for investigation of the
processes by which art objects acquire mean-
ings and value for particular audiences. Also
examines the questions art historians tradition-
ally have asked about works of art and the
means they have developed to answer them.
S. Steck

4.602 Modern Art and Mass Culture
(Revised Content)

Prereq.: -
U (Spring)
4-0-8 HASS-D, Category 3

Examines significant episodes in the history of
modern art from the end of the enlightenment
to the early twentieth-century in relation to
emerging visual technologies (lithography,
photography, the poster, photomontage),
urban audiences, and consumer culture. Major
artistic movements (Romanticism, Realism, Im-
pressionism, Cubism, Futurism, Surrealism)
are discussed along with theoretical writings
about the relationship between avant-garde ar-
tistic practices and mass culture. No previous
knowledge of art history is required.
E. Naginski

4.603 Studies in American Art

(Subject meets with 4.604)
Prereq.: -
U (Spring)
3-0-9 HASS

4.604 Studies in American Art

(Subject meets with 4.603)
Prereq.: -
G (Spring)
Units arranged

Study of selected topics in the arts of the
United States and the Americas. Charts thE
development and conflict of various traditics
- including Native-American, African-
American, and Euro-American - and inves
tigates the place of the visual arts in the
formation of national identity, the interpretation
of social experience, the acquisition and exer-
cise of political power and cultural authority,
and the constitution of differentiated (by class,
ethnicity, race, and gender) social roles and
identities.
HTC Staff

4.605 Introduction to the History and
Theory of Architecture

Prereq.: -
U (Spring)
4-0-8 HASS-D, Category 3

Provides an outline of the history of archite
ture and urbanism from Ancient Egypt to the
present. Analyzes buildings as the products of
culture and in relation to the special problems
of architectural design. Required of Course IV
majors.
D. H. Friedman

4.607 Thinking About Architecture: In
History and At Present

Prereq.: Permission of instructor
G (Spring)
3-0-6 H-LEVEL Grad Credit

Studies the interrelationship of theory, history
and practice. Looks at theory not as special-
ized discourse relating only to architecture
as touching on many issues, whether they ,
cultural, aesthetic, philosophical, or profes-
sional. Topics and examples are chosen fim
a wide range of materials, from classical u
quity to today. Required of M.Arch. studer-
M. Jarzombek

4.609 Seminar in the History of Art and
Architecture

Prereq.: Four subjects in the 4.6xx series
U (Fall or Spring)
3-0-9

Examination of historical method in art ar.>
architecture focusing on periods and prot]mrs
determined by the research interest of th-
faculty member leading the seminar. Em-
phasis on critical reading and viewing and
direct tutorial guidance. Extensive discuss
HTC Staff
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4.612 Islamic Architecture and the
Environment

Pre:q.: -
Acad Year 2001-02: Not offered
Acan Year 2002-03: U (Spring)
3-0-9

Studies how Islamic architecture and urban
planning coped with environmental constraints
in various areas and different climates and
tuo. d them into constructive design tools. Ex-
arnres the environmental strategies behind
the design of selected examples ranging in
sca from the region, to the city, the house,
the .arden, and the single architectural ele-
ment Explores the social, cultural, symbolic,
and psychological dimensions of environmen-
tal cesign as they developed over time to en-
rch modify, or even obscure their functional
origrs.
N Rabbat

4.614 Religious Architecture and Islamic
Cultures

Prereq.: -
U (Fail)
30 9 HASS-D, Category 3

Introduces the history of Islamic cultures
through their most vibrant material signs: the
,eligious architecture that spans fourteen cen-
rs and three continents - Asia, Africa, and

Europe. Studies a number of representative ex-
ampes from the House of the Prophet to the
prsent in conjunction with their social, politi-
-a and intellectual environments. Presents Is-

architecture both as a full-fledged
rical tradition and as a dynamic and inter-
e cultural catalyst that influenced and was

uIev~nced by the civilizations with which it
-amwe in contact.

Rubbat

4.65 The Architecture of Cairo

,:ring)
* HASS

still shines as a major cultural, political,
'onomic center in its three spheres of in-

the Arab world, Africa, and the Islamic
This course narrates the history of the

om the initial settlement on the site
to the present, reviews its urban and ar-

rural developments, and connects them
* Islamic and Mediterranean architec-
'nd cultural contexts.
"bat

4.616 Cultural Signification in Architecture

Prereq.: Permission of instructor
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
Units arranged H-LEVEL Grad Credit

Seminar on the issue of meaning in architec-
ture. Establishes historical and theoretical
frameworks for investigations. Analyzes tradi-
tions, transformations, and inventions in ar-
chitecture as a conveyor of messages that
transcend the stylistic, formal, and
iconographic domains to include an assess-
ment of some of the political, ideological, so-
cial, and cultural concerns of the builders and
patrons both synchronically and diachronically.
Critically reviews the methodologies and
theoretical premises of studies on meaning
and iconography in architecture.
N. Rabbat

4.617 Issues in Islamic Urbanism

Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
Units arranged H-LEVEL Grad Credit

Seminar on selected topics from Islamic urban
history. Examines patterns of settlement, ur-
banization, and architectural production in
various places and periods from late antiquity
to modern times. Discusses the leading factors
in shaping and transforming civic forms, struc-
tures, and attitudes. Critically analyzes the
body of literature concerned with the Ancient,
Medieval Islamic, colonial, and post-colonial
city-types. Research paper required. Open to
qualified undergraduates.
N. Rabbat

4.621 Orientalism and Representation

Prereq.: Permission of instructor
G (Fall)
Units arranged H-LEVEL Grad Credit

Seminar on the historiography and politics of
representation with special focus on Orientalist
traditions in architecture, art, literature, and
scholarship. Critically analyzes pivotal texts,
projects, and images that informed the cross-
cultural encounters between Europe and the
"Orient" from Antiquity to the present. Discus-
ses how political and ideological attitudes and
beliefs informed both the construction and
reproduction of European knowledge about
the Orient as well as the revisionist "Oriental"
self-representations. Research paper required.
N. Rabbat

4.627 Special Problems in Islamic and
Nonwestern Architecture

Prereq.: Permission of instructor
U (Fall, Spring)
Units arranged
Can be repeated for credit

4.628, 4.629 Special Problems in Islamic
and Nonwestern Architecture

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Supplementary work on individual or group
basis in the history, theory, and criticism of ar-
chitecture and urban form in the Islamic World.
Registration subject to prior arrangement for
subject matter and supervision by staff.
N. Rabbat

4.634 Renaissance Architecture

(Subject meets with 4.635)
Prereq.: -
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
Units arranged

4.635 Renaissance Architecture

(Subject meets with 4.634)
Prereq.: 4.605
Acad Year 2001-02: U (Fall)
Acad Year 2002-03: Not offered
3-0-9 HASS

A history of architectural design, architectural
practice, and the role of architecture in the cul-
ture and society of Renaissance Italy. Topics
include the formation and development of the
modern classical style, the new techniques of
architectural drawing, the relationship of ar-
chitecture to the new visual culture, the role of
architecture in the transformation of the politi-
cal structure of Italy. Graduate students are ex-
pected to complete additional assignments.
D. H. Friedman

4.638 Advanced Study in Renaissance
Architecture

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Seminar on a selected topic from Renaissance
architecture. Requires original research and
presentation of a report.
D. H. Friedman

4.639 Advanced Study in 16th-, 17th-, and
18th-Century Architecture

Prereq.: Permission of instructor
G (Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Seminar on a selected topic from architecture
of the period. Requires original research and
presentation of oral and written reports.
H. A. Millon
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4.641 19th-Century Art
(Revised Content)

Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
4-0-8 HASS

Survey of major artists and movements from
neoclassicism to post-impressionism with an
emphasis on French painting and the emer-
gence of the avant-garde. Topics include: art
and the revolutionary public; mythologies of
the romantic artists; colonialism and its image;
the demise of history painting; the salon, the
museum and the dealer/critic system;
eroticism and visuality; the spectacle of
modern life. Strikes a balance between histori-
cal contexts, critical debates, and visual
analyses of specific works in order to assess
art's engagement with social and political ex-
perience.
E. Naginski

4.642 Advanced Study in Modern Art

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Seminar on a selected topic from modern art,
stressing theoretical or critical issues of con-
temporary concern. Requires original research
and presentation of oral and written reports.
HTC Staff

4.643J Modern Art and Sexuality

(Subject meets with SP.581)
Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Explores the impact of recent critical thinking
about representation, gender, and sexual dif-
ference on the practice and interpretation of
art. Artists, issues, and types of imagery dis-
cussed vary from year to year, but always in-
clude portrayals of the body, the role of visual
cognition in construction of sexuality, and com-
parative study of gender in film, advertising,
and mass media. Qualified undergraduates en-
couraged.
HTC Staff

4.645 Selected Topics in Architecture -
1750 to the Present
(Revised Content)

Prereq.: 4.605
G (Fall)
3-0-6

General study of modern architecture as a
response to important technological, cultural,
environmental, aesthetic, and theoretical chal-
lenges after the European Enlightenment.
Focus on the theoretical, historiographic, and
design approaches to architectural problems
encountered in the age of industrial and post-
industrial expansion across the globe, with
specific attention to the dominance of
European modernism in setting the agenda for
the discourse of a global modernity at large.
Explores modern architectural history through
thematic exposition rather than as simple
chronological succession of ideas. Required of
all first-year M.Arch. Students. Midterm and
final exams.
A. Dutta

4.651 20th-Century Art

Prereq.: -
U (Spring)
3-0-9 HASS

Critical examination of major developments in
European and American art during the past
century. Surveys art's engagements with mod-
ernization, radical politics, utopianism, mass
culture, changing conceptions of mind and
human nature, new technologies, colonialism
and postcolonialism, and other significant
aspects of recent history.
HTC Staff

4.654-4.659 Advanced Study in Modern
Architecture

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Seminar or lecture on a selected topic in the ar-
chitecture of the late eighteenth century to the
present, in Europe and America. Requires
original research and presentation of oral and
written reports.
HTC Staff

4.660 The Architectural Agenda: The
Question of Modernity

Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
Units arranged H-LEVEL Grad Credit

Seminar on the history and the theory of ar-
chitecture seen as an epistemological question
within the wider context of knowledge. Discus-
sion seminar that especially addresses
problems in architectural research.
M. Jarzombek

4.661 Theory and Method in the Study of
Architecture and Art

Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

Studies theoretical and historiographical wO-KS
pertaining to the fields of architecture and art.
Members of seminar pursue work designed to
examine their own presuppositions and
methods. Open only to Ph.D. candidates and
other advanced students. Required of HTC
Ph.D. students.
HTC Staff

4.662 Advanced Study in the History of
Urban Form

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Seminar on a selected topic in the history of
urban form. Requires original research and
presentation of a report.
D. H. Friedman

4.663 History of Urban Form

Prereq.: Permission of instructor
G (Fall)
Units arranged H-LEVEL Grad Credit

Studies in the history of the physical city from
Antiquity to the present, with points of special
focus determined by the instructor. Analyzes
the typologies of urban buildings, public
places, and city plans in their relation to chang-
ing contexts of culture, politics, and the struc-
ture of public and private institutions.
D. H. Friedman

4.665 Contemporary Architecture and
Critical Debate

Prereq.: 4.123 or 4.125
G (Spring)
3-0-6

Critical review of works, theories, and polemics
of the last thirty years. Aim is a historical under-
standing of the period and the development of
a meaningful framework to assess the present
situation in architecture. Required of M.Arc
students.
A. Dutta

4.666-4.669 Special Studies in the History.
Theory, and Criticism of Architecture aod
Urban Form

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Special topics in the history, theory, and
criticism of architecture and urban form, vary-
ing at the discretion of the instructor.
HTC Staff
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4.680-4.682 Advanced Studies in the
History, Theory, and Criticism of Art and
Architecture

Prereq.: Permission of instructor
G (Fall. Spring)
Un., arranged H-LEVEL Grad Credit
Can be repeated for credit

Additional credit for extended project work in
connection with a seminar with invariable
units. Registration subject to prior arrange-
ment for subject matter and supervision by
staff .
HTC Staff

4.689 Preparation for History, Theory, and
Criticism - Ph.D. Thesis

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Selection of thesis topic, definition of method
of approach, and preparation of thesis
proposal. Independent study supplemented by
individual conference with faculty.
HTC Staff

4.691 Special Studies in the History,
Theory, and Criticism of Art

Prereq.: Permission of instructor
U (Fall, Spring)
Units arranged
Can be repeated for credit

4.692, 4.693 Special Studies in the History,
Theory, and Criticism of Art

Prertq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Individual or group projects on topics in the his-
tory, theory, and criticism of art. Registration
subjnct to prior arrangement for subject matter
and supervision by staff.
HTC Staff

4.694 Special Studies in the History,
Theory, and Criticism of Art and
Architecture

Prereq.: Permission of instructor
U (Fall, IAP, Spring)
Units arranged [P/D/F]
Can be repeated for credit

4.695 Special Studies in the History,
Theory, and Criticism of Architecture and
Urban Form

Prereq.: Permission of instructor
U (Fall, Spring)
Units arranged
Can be repeated for credit

4.696-4.698 Special Studies in the History,
Theory, and Criticism of Architecture and
Urban Form

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

4.699 Special Studies in the History,
Theory, and Criticism of Art and
Architecture

Prereq.: Permission of instructor
G (Fall, IAP, Spring)
Units arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Individual and group projects in the history,
theory, and criticism of art and/or architecture.
Registration subject to prior arrangement for
subject matter and supervision by staff.
HTC Staff
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Course 5 Chemistry

For degree requirements, see listing in
Chapter VII under the School of Science.

5.UR Undergraduate Research

Prereq.: -
U (Fall, Spring)
Units arranged [P/D/F]
Can be repeated for credit

5.URG Undergraduate Research

Prereq.: -
U (Fall, Spring)
Units arranged
Can be repeated for credit

Program of research to be arranged by the stu-
dent and a departmental faculty member. May
be taken for 9 to 12 units a semester, not to ex-
ceed a cumulative total of 24 units. A ten-page
paper summarizing research is required.
Limited to juniors and seniors.
C. C. Cummins

5.THU Undergraduate Thesis

Prereq.: Permission of instructor
U (Fall, Spring)
Units arranged
Can be repeated for credit

Program of original research under supervision
of a chemistry faculty member, culminating
with the preparation of a thesis. Ordinarily re-
quires equivalent of two semesters of research
with chemistry department faculty member.
R. L. Danheiser

5.00 Application of Technology
Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

Engineering School-Wide Elective Subject.
Description given at end of this chapter in
SWE section on page 637.
J. Deutch, R. Lester

5.03 Principles of Inorganic Chemistry I

Prereq.: 5.12
U (Spring)
4-0-8

Presents principles of chemical bonding and
molecular structure, and their application to
the chemistry of representative elements of
the periodic system.
D. G. Nocera, R. R. Schrock

5.04 Principles of Inorganic Chemistry II_
Prereq.: 5.03
U (Fall)
4-0-8

Systematic presentation of the chemical ap-
plications of group theory. Emphasis on the for-
mal development of the subject and its
applications to the physical methods of inor-
ganic chemical compounds. Against the back-
drop of electronic structure, the electronic,
vibrational, and magnetic properties of transi-
tion metal complexes are presented and their
investigation by the appropriate spectroscopy
described.
C. C. Cummins, A. Davison

5.05 Principles of Inorganic Chemistry III
Prereq.: 5.03, 5.04
G (Spring)
3-0-9 H-LEVEL Grad Credit

Comprehensive treatment of the inorganic or-
ganometallic chemistry of the main group (s
and p block) elements.
D. Seyferth

5.061 Principles of Organometallic
Chemistry

Prereq.: 5.03, 5.04
G (Fall)
3-0-9 H-LEVEL Grad Credit

A comprehensive treatment of organometallic
compounds of the transition metals with em-
phasis on structure, bonding, and synthesis.
R. R. Schrock

5.062 Principles of Bioinorganic Chemistry
Prereq.: 5.03
G (Fall)
2-0-4 H-LEVEL Grad Credit

Choice, uptake, assembly of metal-containing
units; control and use of metalions; metal fold-
ing and cross-linking of biomolecules; electron-
transfer proteins; substrate bindings and
activation; atom and group transfer chemistry;
protein tuning of metal properties in biology;-
and frontiers of bioinorganic chemistry.
S. J. Lippard

5.068 Physical Methods in Inorganic
Chemistry

Prereq.: 5.03, 5.04
G (Spring)
3-3-6 H-LEVEL Grad Credit

Introduction to the study of physical methods
to probe the electronic and geometric structure
of inorganic compounds. Included are
electronic photoelectron spectroscopy; vibra-
tional and rotational spectroscopy; magnetic
measurements (including electron and nuclear
spin resonance); Mossbauer spectroscopy;
mass spectrometry; electrochemical measure-
ments and crystallographic chemical analysis
(including hands-on use of departmental
facilities).
A. Davison, W. Davis

5.069 Special Topics in Inorganic Chemistry

Prereq.: 5.061
G (Spring)
2-0-4 H-LEVEL Grad Credit

Advanced topics of current special interest.
Staff

5.07 Biological Chemistry I
Prereq.: 5.12
U (Fall)
4-0-8 REST
Credit cannot also be received for 7.05

Chemical and physical properties of the cell
and its building blocks. Structures of proteins
and principles of catalysis. The chemistry o' or-
ganic/inorganic cofactors required for chemical
transformations within the cell. Basic principles
of metabolism and regulation in pathways in-
cluding: glycolysis, gluconeogenesis, fatty acid
synthesis/degradation, pentose phosphate
pathway, Krebs cycle and oxidative phos-
phorylation, DNA replication, and transcription
and translation.
J. M. Essigmann, D. Kemp

5.08 Biological Chemistry 11
Prereq.: 5.12, 5.07
U (Spring)
4-0-8

More advanced treatment of biochemical
mechanisms that underlie biological proces-
ses. Emphasis on experimental methods used
to unravel these processes, and how these
processes fit into the cellular context and coor-
dinate regulation of these processes. Topics in-
clude macromolecular machines for energy
and force transduction, regulation of biosyn-
thetic and degradative pathways, and structure
and function of nucleic acids.
L. J. Stem, Staff
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51 1 Principles of Chemical Science

I, Spring)
CHEMISTRY
cannot also be received for 5.112

inrJduction to chemistry, with emphasis on
asic. principles of atomic and molecular

eie onic structure, thermodynamics, acid-
ase and redox equilibria, chemical kinetics,

ad -atalysis. Introduction to the chemistry of
iOgical, inorganic, and organic molecules.

Fal Term: S. T. Ceyer, C. L. Drennan
So j Term: J. L. Schrenk

5.112 Principles of Chemical Science

Preroq.: -
U Fail)
507 CHEMISTRY
Credit cannot also be received for 5.111

Introduction to chemistry for students with an
unusually strong background in chemistry.
Knowledge of calculus equivalent to 18.01 is
recommended. Emphasis on basic principles
of atomic and molecular electronic structure,
thermodynamics, acid-base and redox equi-
libria, chemical kinetics, and catalysis. Applica-
tions of basic principles to problems in metal
coornation chemistry, organic chemistry, and
bioioqical chemistry.
S T Ceyer, D. G. Nocera

5.12 Organic Chemistry I
Pre q.: 5.11 or 5.111 or 5.112 or 3.091
U KU. Spring)
5-0 REST

Introduction to organic chemistry. Develop-
meit of basic principles to understand the
structure and reactivity of organic molecules.
Emnoasis on substitution and elimination reac-
:ons and chemistry of the carbonyl group. In-
troduction to the chemistry of aromatic
compounds.
Fall I erm: P. H. Seeberger, T. M. Swager
Spring Term: B. Imperiali, Staff

5.13 Organic Chemistry I1
Prereq.: 5.11 or 5.111 or 5.112, 5.12

aSung)

rte nediate organic chemistry. Synthesis,
structure determination, mechanism, and the
ela onships between structure and reactivity
emloasized. Special topics in organic
cnemrstry included to illustrate the role of or-
ganchemistry in biological systems and in
ne emical industry.

"u, T. F. Jamison

5.21 Design and Synthesis

Prereq.: 5.04 or 5.08 or 5.43 or 5.50 or 5.62
U (Spring)
3-0-6

Teaches how chemists design and create new
molecules and/or materials with useful proper-
ties and activity. Uses case-study format to il-
lustrate how scientists from different
sub-disciplines of chemistry collaborate to
develop an original research project focusing
on a problem requiring a multidisciplinary ap-
proach. Provides experience in the design and
defense of original research proposals; em-
phasis on developing communication skills and
team-based approach to problem solving.
B. Tidor, Staff

5.22J Biotechnology and Engineering_
(Same subject as 10.02J, BEH.115J)
Prereq.: -
U (Spring)
4-0-5

Illustrates how the principles of chemistry, biol-
ogy, and engineering are integrated to create
new products for human health and consump-
tion. Uses case-study format to examine
recently developed products of pharmaceutical
and biotechnology industries: how a product
evolves from initial idea, through patents, test-
ing, evaluation, production, and marketing. Em-
phasizes scientific and engineering principles,
as well as the responsibility scientists, en-
gineers, and business executives have for the
consequences of their technology.
J. M. Essigmann, R. S. Langer

5.23 Atmospheric Chemistry

(Subject meets with 12.807)
Prereq.: 5.60
U (Spring)
3-0-9

Describes the principles that govern the chemi-
cal behavior of terrestrial and planetary atmos-
pheres. Reviews chemical reactions and
biogeochemical cycles that control the abun-
dance of trace species in the troposphere and
stratosphere. Emphasis is placed on the poten-
tially damaging effects of human activity on the
chemical balance of the atmosphere. Covers
stratospheric ozone depletion, regional and
local photochemical smog, and greenhouse
gases. Meets with graduate subject 12.807,
but assignments differ.
M. J. Molina, J. /. Steinfeld

5.24J Archaeological Science

(Same subject as 3.985J)
Prereq.: 3.091 or 5.11 or 5.111 or 5.112 or
8.01 or equivalent
U (Spring)
3-1-5 HASS

See description under subject 3.985J.
H. N. Lechtman, J. Stubbe

5.301 Chemistry Laboratory Techniques

Prereq.: 5.11 or 5.111 or 5.112 or equivalent
and permission of instructor
U (IAP)
1-4-1 [P/D/F]

Practical training in basic chemistry laboratory
techniques. Intended to provide freshmen with
the skills necessary to undertake original re-
search projects in chemistry. Freshmen only.
Enrollment limited.
Staff

5.302 Introduction to Experimental
Chemistry

Prereq.: 5.11 or 5.111 or 5.112 or 3.091, or
equivalent and permission of instructor
U (lAP)
0-3-0 [P/D/F]

Illustrates fundamental principles of chemical
science through hands-on experience with
chemical phenomena. Freshmen only. Enroll-
ment limited.
Staff

5.310 Laboratory Chemistry

Prereq.: 5.12
U (Fall, Spring)
2-8-2 Institute LAB

Introduces experimental chemistry for students
who are not majoring in Course V. Principles
and applications of chemical laboratory techni-
ques, including preparation and analysis of
chemical materials, measurement of pH, gas
and liquid chromatography, visible-ultraviolet
spectrophotometry, infrared spectroscopy,
kinetics, data analysis, and elementary syn-
thesis. Enrollment limited.
J. L. Schrenk

5.311 Introductory Chemical
Experimentation

Prereq.: 5.12
U (Fall)
2-8-2 Institute LAB

First term of a three-term laboratory subject se-
quence for Course V majors. Experimental
work emphasizes development of fundamental
laboratory skills and techniques: volumetric
and colorimetric analysis; nuclear magnetic
resonance; preparation, purification, and char-
acterization of chemical substances; and data
analysis. Enrollment limited to 50 students. En-
rollment limited to Course V majors only.
J. /. Steinfeld

5.32 Intermediate Chemical Experimentation

Prereq.: 5.311 or 5.310, 5.13, 5.60
U (Spring)
1-12-2

Experimental work more advanced than in
5.310 or 5.311, emphasizing thermodynamic
and kinetic measurements of organic reac-
tions; synthesis, purification, and analysis of or-
ganic compounds employing IR, NMR, UV,
mass spectroscopy, and thin layer and gas-liq-
uid phase chromatography; and enzyme
purification, characterization and biochemical
analyses.
A. M. Klibanov, Staff
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5.33 Advanced Chemical Experimentation
and Instrumentation

Prereq.: 5.32, 5.61
U (Fall)
2-13-6

Advanced experimentation, with particular em-
phasis on chemical synthesis and the fun-
damentals of quantum chemistry illustrated
through molecular spectroscopy.
A. Tokmakoff

5.43 Advanced Organic Chemistry

Prereq.: 5.13
U (Spring)
4-0-8
Credit cannot also be received for 5.53

Application of structure and theory to the study
of organic reaction mechanisms: stereochemi-
cal features including conformation and
stereoelectronic effects; reaction dynamics,
isotope effects and molecular orbital theory ap-
plied to pericyclic and photochemical reac-
tions; and special reactive intermediates
including carbenes, carbanions, and free radi-
cals.
S. L. Buchwald, Staff

5.44 Organometallic Chemistry

Prereq.: 5.43
G (Fall)
2-0-4 H-LEVEL Grad Credit

Examination of the most important transforma-
tions of organotransition-metal species. Em-
phasizes basic mechanisms of their reactions,
structure-reactivity relationships, and applica-
tions in synthesis.
G. C. Fu

5.451 Chemistry of Biomolecules I

Prereq.: 5.43
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
2-0-4 H-LEVEL Grad Credit

Introduction to the synthesis, structure, and
chemistry of nucleic acids, proteins, and car-
bohydrates.
P. H. Seeberger, B. Imperiali

5.46 NMR Spectroscopy and Organic
Structure Determination

Prereq.: 5.43
G (Spring)
2-0-4 H-LEVEL Grad Credit

Applications of 1 D and 2D 'H and "C NMR
spectroscopy to organic structure determina-
tion.
H. Schwalbe, J. H. Simpson

5.47 Tutorial in Organic Chemistry

Prereq.: 5.43
G (Fall)
2-0-4 [P/D/F] H-LEVEL Grad Credit

Systematic review of basic principles con-
cerned with the structure and transformations
of organic molecules. Problem-solving
workshop format. The program is intended
primarily for first-year graduate students with a
strong interest in organic chemistry.
S. L. Buchwald, R. L. Danheiser, G. C. Fu,
B. Imperiali, P. H. Seeberger, T. M. Swager,
T. F Jamison

5.48J The Protein Folding Problem

(Subject meets with 7.88J, 7.24, 10.543J)
Prereq.: 5.07 or 7.05 or equivalent
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
4-0-8 H-LEVEL Grad Credit

See description under subject 7.88J.
J. A. King

5.49 Membrane and Receptor Biochemistry

Prereq.: 5.07 or equivalent
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
2-0-4 H-LEVEL Grad Credit

Structure and function of membrane proteins,
roles of membrane lipids, and the biochemical
basis of membrane processes including in-
tracellular transport, cell-cell communication,
signal transduction, and cell adhesion and
motility. Basic principles and experimental ap-
proaches illustrated through examination of
classic and current literature.
L. A. Stern

5.50 Enzymes: Structure and Function

Prereq.: 5.07, 5.12, 5.13
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
2-0-4 H-LEVEL Grad Credit

Introduction to methods used to elucidate the
mechanism of enzyme-catalyzed reactions. Ap-
plication of steady-state and presteady-state
kinetics, isotope effect measurements, site-
directed mutagenesis, and mechanism-based
inhibitors as tools to investigate the
mechanisms of enzymes that have been well-
characterized structurally.
J. Stubbe

5.511 Synthetic Organic Chemistry I

Prereq.: 5.43
G (Fall)
3-0-9 H-LEVEL Grad Credit

Introduction to the design of syntheses of com-
plex organic compounds.
T F. Jamison

5.512 Synthetic Organic Chemistry 11
Prereq.: 5.511
G (Spring)
3-0-9 H-LEVEL Grad Credit

General methods and strategies for the syn-
thesis of complex organic compounds.
R. L. Danheiser

5.52 Advanced Biological Chemistry
(Revised Units)

Prereq.: Permission of instructor
G (Fall)
4-0-8 H-LEVEL Grad Credit

Concepts and methods of biochemistry, w:n
emphasis on quantitative aspects of problem
analysis. Intended primarily for first-year
graduate students with a strong interest in
biological chemistry.
Staff

5.53 Molecular Structure and Reactivity I
(Revised Content)

Prereq.: 5.13, 5.60
G (Fall)
2-0-4 H-LEVEL Grad Credit
Credit cannot also be received for 5.43

Reaction mechanisms in organic chemistry
types of mechanisms, reactive intermediates
methods of investigation, and relation of st uc-
ture to reactivity.
S. L. Buchwald

5.55 Bioorganic Chemistry
(New)

Prereq.: 5.43, 5.07 or 7.05, 5.47 or 5.52
G (Fall)
2-0-4 H-LEVEL Grad Credit

Contemporary bioorganic chemistry and chemi-
cal biology, emphasizing the application of
small molecule probes to interrogate biochemi-
cal function. Selected topics include specific
enzyme inhibition as a mechanism for rational
drug design; molecular mechanisms of drug
resistance; multienzyme complexes and com-
binatorial biosynthesis; and uses of reporter
functionality to understand biological intera>
tions.
B. Imperiali

5.56 Molecular Structure and Reactivity '1

Prereq.: 5.43
G (Spring)
2-0-4 H-LEVEL Grad Credit

Application of physical principles and methods
to contemporary problems of interest in or-
ganic chemistry. Topics include
photochemistry, molecular recognition,
supramolecular systems, and self-organizing
systems.
T. M. Swager

5.561 Chemistry in Industry

Prereq.: 5.03, 5.07, 5.13
G (Spring)
2-0-4 [P/D/F} H-LEVEL Grad Credit

Examination of recent advances in organic
biological, and inorganic and physical chemical
research in industry. Taught in seminar forrnat
with participation by scientists from industC
research laboratories.
R. L. Danheiser
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5.60 Thermodynamics and Kinetics

rereq. : 18.02, 5.11 or 5.111 or 5.112 or 3.091
U (Fall, Spring)
5 REST

Equibrium properties of macroscopic sys-
term. Basic thermodynamics: state of a sys-
tem, state variables. Work, heat, first law of
thermodynamics, thermochemistry. Second
and Third law of thermodynamics: entropy.
GVbbs function, phase equilibrium properties of
soLuons. Chemical equilibrium of reactions in
gas and solution phase. Rates of chemical
reactions.
Fall Term: M. B. Bawendi, B. Tidor
Spring Term: M. G. Bawendi, J. /. Steinfeld

5,61 Physical Chemistry
prereq.: 8.02, 18.02, 5.11 or 5.111 or 5.112 or
3091
U (Fall)
4-0- REST

Introductory quantum chemistry; particles and
wa. es: wave mechanics; atomic structure and
the Periodic Table; valence and molecular orbi-
tal theory; molecular structure; and
photochemistry.
K A. Nelson

5.62 Physical Chemistry

Prereq.: 5.60, 5.61
U (Spring)
4-0-8

Eerentary statistical mechanics; transport
properties; kinetic theory; solid state; reaction
rate theory; and chemical reaction dynamics.
J M Deutch, R. W. Field

5.63 Molecular Spectroscopy: Laser and
Magnetic Resonance Techniques

Prereq.: 5.61, 5.62
Acac Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9

Review of the interaction of radiation with
quantum systems; and introduction to the
bas r principles of modern optical and mag-
netic resonance spectroscopy. Topics in opti-
ca loectroscopy focus on an introduction to
asers and laser spectroscopic methods (laser-
nduced fluorescence, double resonance,
resorance Raman, CARS, etc.). In magnetic
resonance, topics include pulsed and Fourier-
ransiorm NMR and EPR, multiple dimensional
echniques, magic-angle spinning, and quad-

9 a echoes. Applications of these methods
S1- studies of the structure and dynamics of

s and solids.
F . Field, R. G. Griffin

5.64 Biophysical Chemistry

(Subject meets with 7.71)
Prereq.: 5.13, 5.60, 5.07 or 7.05
G (Fall)
3-0-9 H-LEVEL Grad Credit

Principles of biophysical chemistry are intro-
duced, using problems of protein folding and is-
sues in protein/protein interactions as unifying
themes. Topics include: molecular forces; a
brief overview of protein structure; relevant
aspects of thermodynamics and kinetics; and
introductions to X-ray crystallography,
spectroscopy, 2D NMR, and molecular model-
ing. Meets with graduate subject 7.71. Stu-
dents who take 7.71 cannot also receive credit
for 5.64.
C. 0. Pabo, H. Schwalbe

5.67 Computer Modeling of Protein
Structure and Function

Prereq.: 5.11 or 5.111 or 5.112 or equivalent
U (IAP)
1-1-0

Why does one molecule recognize and bind
tightly to another? In this hands-on research
seminar and computer laboratory, modern
computer modeling techniques are taught and
then used to study what makes a protein com-
plementary to another molecule. Enrollment
limited. Advance permission required.
B. Tidor

5.68J Kinetics of Chemical Reactions

(Same subject as 10.652J)
Prereq.: 5.62 or 10.37 or 10.65
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Experimental and theoretical aspects of chemi-
cal reaction kinetics, including transition-state
theories, molecular beam scattering, classical
techniques, quantum and statistical mechani-
cal estimation of rate constants, pressure-de-
pendence and chemical activation, modeling
complex reacting mixtures, and uncertainty/
sensitivity analyses. Reactions in the gas
phase, liquid phase, and on surfaces are dis-
cussed with examples drawn from atmos-
pheric, combustion, industrial, catalytic, and
biological chemistry.
W. H. Green, J. /. Steinfeld

5.70 Introduction to Statistical
Thermodynamics

Prereq.: 5.62
G (Fall)
3-0-9 H-LEVEL Grad Credit

Reviews classical thermodynamics and intro-
duces elementary statistical mechanics, with
applications to simple physical and chemical
systems.
J. Cao

Department of Chemistry Course 5

5.72 Statistical Mechanics

Prereq.: 5.70, 5.73, 18.075
G (Spring)
3-0-9 H-LEVEL Grad Credit

Principles and methods of statistical
mechanics. Classical and quantum statistics,
grand ensembles, fluctuations, molecular dis-
tribution functions, and other topics in equi-
librium statistical mechanics. Topics in
thermodynamics and statistical mechanics of ir-
reversible processes.
J. Cao

5.73 Introductory Quantum Mechanics I

Prereq.: 5.61, 8.03, 18.03
G (Fall)
3-0-9 H-LEVEL Grad Credit

Fundamental concepts of quantum mechanics:
wave properties, uncertainty principles,
Schrodinger equation, and operator and matrix
methods. Basic applications to: one-dimen-
sional potentials (harmonic oscillator), three-
dimensional centrosymetric potentials
(hydrogen atom), and angular momentum and
spin. Approximation methods: WKB method,
variational principle, and perturbation theory.
R. W. Field

5.74 Introductory Quantum Mechanics 11

Prereq.: 5.73
G (Spring)
3-0-9 H-LEVEL Grad Credit

Time-dependent quantum mechanics and
spectroscopy. Topics covered include perturba-
tion theory, two-level systems, light-matter in-
teractions, relaxation in quantum systems,
correlation functions and linear response
theory, and nonlinear spectroscopy.
Staff

5.76 Modern Topics in Physical Chemistry

Prereq.: 5.61 or 5.73 or 8.05
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Surveys modern research topics in physical
chemistry. Introduction to four or five research
areas of current interest. Topics vary from year
to year and may include the following: ad-
vanced statistical and quantum mechanics,
molecular dynamics, nanostructures and meso-
scopic materials, high resolution and ultra fast
laser spectroscopy, atmospheric, environmen-
tal and surface science, and magnetic
resonance.
R. G. Griffin, Staff

5.77J Topics in Metabolic Biochemistry

(Subject meets with 7.75J, 7.35)
Prereq.: 5.07 or 7.05
G (Fall)
4-0-8 H-LEVEL Grad Credit

See description under subject 7.75J.
G. M. Brown
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5.78 Practical Macromolecular
Crystallography
(New)

Prereq.: 5.52, 5.64
G (Spring)
2-0-4 H-LEVEL Grad Credit

Presents principles of macromolecular crystal-
lography that are essential for structure deter-
minations. Topics include: crystallization,
diffraction theory, symmetry and space
groups, data collection, phase determination
methods, model building, and refinement. Dis-
cussion of crystallography theory comple-
mented with hands-on exercises such as
crystallization, data processing, and model
building. Enrollment limited.
C. Drennan

5.79J Glycomics
(New)

(Same subject as BEH.480J)
Prereq.: 5.12, 5.07 or 7.05
G (Spring)
2-0-4 H-LEVEL Grad Credit

Introduction to "glycomics", the field that
describes how complex carbohydrates modu-
late protein function and thereby influence fun-
damental biological processes. Introduces
students to advances in the field that have
been fueled by parallel developments in a num-
ber of diverse disciplines including chemical
synthesis, analytical methods, enzymology, cel-
lular biology, and bioengineering.
B. Imperiali, R. Sasisekharan

5.80 Special Topics in Chemical Physics

Prereq.: 5.73
G (Spring)
3-0-9 H-LEVEL Grad Credit

Principles of Nuclear Magnetic Resonance,
with an emphasis on methodology and applica-
tion to biological problems. Basic aspects of
NMR and EPR spectra, product operator
theory, average Hamiltonian theory, polariza-
tion transfer, and applications to liquids and
solids.
R. G. Griffin, H. Schwalbe, D. Cory, A. Wagner

5.81 Special Topics I

Prereq.: -
U (Fall, Spring)
3-0-9
Can be repeated for credit

5.82 Special Topics 11

Prereq.: -
G (Fall, Spring)
3-0-9
Can be repeated for credit

5.83 Special Topics Ill

Prereq.: -
G (Fall, Spring, Summer)
3-0-9
Can be repeated for credit

Topics of current or special interest.
Staff

5.841-5.842 Special Topics in Biological
Chemistry
(New)

Prereq.: Permission of instructor
G (Spring)
2-0-4 H-LEVEL Grad Credit

Special topics in the chemistry of biological
molecules.
Staff

5.891 Special Topics in Chemistry for
Undergraduates

Prereq.: -
U (Fall, IAP, Spring)
Units arranged [P/D/F]
Can be repeated for credit

Program of study to be arranged by the stu-
dent and a departmental faculty member.
Staff

5.90 Special Problems in Chemistry

Prereq.: -
G (Fall, Spring, Summer)
Units arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Directed research and study of special chemi-
cal problems. For graduate students only.
R. W. Field

5.913 Seminar in Organic Chemistry_
Prereq.: -
G (Fall)
1-0-2 [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

5.914 Seminar in Organic Chemistry

Prereq.: -
G (Spring)
1-0-2 [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Discusses current journal publications in or-
ganic chemistry by graduate students and staff
members.
R. L. Danheiser

5.92 Seminar in Environmental Chemistry_
Prereq.: -
G (Spring)
2-0-4 [P/D/F]
Can be repeated for credit

A seminar which addresses technical,
economic, political, and environmental issues
of chemistry and society. Seminar is intended
to give trainees participating in individual re-
search groups that address widely different
aspects of chemistry some common ground
for thinking about environmental issues, and to
develop a wide range of views about how
society should deal with the interactions be-
tween chemical technology and the environ-
ment.
J. /. Steinfeld

5.931 Seminar in Physical Chemistry

Prereq.: 5.60
G (Fall)
1-0-2 [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

5.932 Seminar in Physical Chemistry

Prereq -
G (Spring)
1-0-2 [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Discusses topics of current interest in phy n:A
chemistry by staff members and students.
B. Tidor

5.941 Seminar in Inorganic Chemistry

Prereq.: 5.03 or equivalent
G (Fall)
1-0-2 [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

5.942 Seminar in Inorganic Chemistry

Prereq.: 5.03 or equivalent
G (Spring)
1-0-2 [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Discusses current research in inorganic
chemistry by graduate students and staff.
S. J. Lippard

5.95J Teaching College-Level Science
(Revised Content)

(Same subject as 7.59J, 8.395J, 18.049J)
Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
2-0-2 [P/D/F]

Participatory seminar focuses on the
knowledge and skills necessary for teaching
science in higher education. Topics include
theories of adult learning; course develop-
ment; promoting active learning, problem solv-
ing, and critical thinking in students;
communicating with a diverse student body
using educational technology to further learn-
ing; lecturing; creating effective tests and as-
signments; and assessment and evaluation
Students research and present a relevant topic
of particular interest. Subject is appropriate for
both novices and those with teaching ex-
perience.
L. Breslow

5.96 The Chemistry of Cancer

Prereq.: Permission of instructor
G (Fall, Spring)
1-0-2 [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Discuss recent advances in the application
chemistry to the prevention and treatment C
cancer. Seminar format.
S. J. Lippard
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5.ThG Graduate Thesis

Kreq: Graduate level standing
3 Fa11, Spring)

arranged H-LEVEL Grad Credit
Ca be repeated for credit

P.gjam of graduate research, leading to the
:'g of a Ph.D. thesis; to be arranged by the

s*urent and an appropriate MIT faculty mem-

lW Field
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Course 6 Electrical Engineering and
Computer Science

For degree requirements, see listing in
Chapter VII under the School of
Engineering.

Basic Undergraduate
Subjects

6.001 Structure and Interpretation of
Computer Programs

Prereq.: -
U (Fall, Spring)
5-3-7 REST

Control of complexity in large programming
systems. Building abstractions: computational
processes; higher-order procedures; com-
pound data; and data abstractions. Controlling
interactions: generic operations; self-describ-
ing data; message passing; streams and in-
finite data structures; and object-oriented
programming. Meta-linguistic abstraction: inter-
pretation of programming languages; machine
model; compilation; and embedded languages.
Substantial weekly programming assignments
are an integral part of the course. Enrollment
may be limited. 4 Engineering Design Points.
W. E. L. Grimson, D. S. Boning

6.002 Circuits and Electronics

Prereq.: 8.02 or 8.022; 18.03 or 18.06
U (Fall, Spring)
4-2-9 REST

Fundamentals of the lumped circuit abstrac-
tion. Resistive elements and networks; inde-
pendent and dependent sources; switches and
MOS devices; digital abstraction; amplifiers;
and energy storage elements. Dynamics of
first- and second-order networks; design in the
time and frequency domains; analog and digi-
tal circuits and applications. Design exercises.
Alternate week laboratory. Enrollment may be
limited. 4 Engineering Design Points.
A. Agarwal, J. H. Lang

6.003 Signals and Systems

Prereq.: 6.002
U (Fall, Spring)
4-2-9

System analysis techniques and their applica-
tion to circuit and filter design, robotic control,
computer simulation, communication, and
speech and image processing. Topics include:
Laplace- and Z-transform techniques; system
transfer functions; filtering; convolution and
deconvolution; feedback stability analysis;
Fourier transforms; modulation system
analysis; and sampling theorems. 4 Engineer-
ing Design Points.
M. A. Dahleh, A. S. Willsky

6.004 Computation Structures

Prereq.: 6.001, 6.002
U (Fall, Spring)
4-3-8

Introduces architecture of digital systems, em-
phasizing structural principles common to a
wide range of technologies. Multilevel im-
plementation strategies; definition of new primi-
tives (e.g., gates, instructions, procedures, and
processes) and their mechanization using
lower-level elements. Analysis of potential con-
currency; precedence constraints and perfor-
mance measures; pipelined and
multidimensional systems. Instruction set
design issues; architectural support for contem-
porary software structures. 4 Engineering
Design Points.
S. A. Ward, C. J. Terman

6.011 Introduction to Communication,
Control, and Signal Processing

Prereq.: 6.003, 6.041
U (Fall, Spring)
4-0-8

Input-output and state-space models of linear
systems driven by deterministic and random
signals; time- and transform-domain repre-
sentations. Sampling, discrete-time processing
of continuous-time signals. State feedback and
observers. Probabilistic models; stochastic
processes, correlation functions, power
spectra, and whitening filters. Detection;
matched filters. Least-mean square error es-
timation; Wiener filtering.
A. V. Oppenheim, G. C. Verghese

6.012 Microelectronic Devices and Circuits

Prereq.: 6.003, 8.02
U (Fall, Spring)
4-0-8

Modeling of microelectronic devices, and basic
microelectronic circuit analysis and design.
Physical electronics of semiconductor junction
and MOS devices. Relation of electrical be-
havior to internal physical processes; develop-
ment of circuit models; and understanding the
uses and limitations of various models. Use of
incremental and large-signal techniques to
analyze and design bipolar and field effect tran-
sistor circuits, with examples chosen from digi-
tal circuits, single-ended and differential linear
amplifiers, and other integrated circuits.
Design project. 4 Engineering Design Points.
C. G. Fonstad, Jr.

6.013 Electromagnetic Fields and Energy

Prereq.: 6.002, 8.02
U (Fall)
4-0-8

Maxwell's equations and the Lorentz force
Quasistatic forms of Maxwell's equations.
Studies of electro-quasistatic fields and their
sources through solutions of Poisson's and
Laplace's equations. Steady conduction and
polarization. Charge relaxation. Magneto-
quasistatic approximation; magnetic boundary
value problems, magnetization, induction, and
current induced in stationary and moving con-
ductors. Electric and magnetic forces derived
from energy. Electromagnetic waves. Exten-
sive use of engineering examples.
M. Zahn

6.014 Electrodynamics

Prereq.: 6.002; 8.02 or 8.022 or 8.02X
U (Spring)
4-0-8

Electromagnetic phenomena used in modern
devices and systems are explored. Fundamen-
tals include waves, radiation, and diffracticr
transmission lines, guided waves, and
resonators; forces, power and energy; and
quasistatic and dynamic solutions to Maxwells
equations. Representative applications include
wireless communications, optical fiber links
and components, high-speed interconnect, Ln-
tennas, guided waves, sensors, actuators,
motors, and micro-electromechanical systerms
J. A. Kong, D. H. Staelin

6.021J Quantitative Physiology:
Cells and Tissues

(Subject meets with 2.791J, 2.794J, 6.521J,
BEH.370J, BEH.470J, HST.541J)
Prereq.: 2.003 or 6.002 or 6.071 or 10.301
8.02, 18.03
U (Fall)
5-2-5

Principles of mass transport and electrical
nal generation for biological membranes, rt
and tissues. Mass transport through
membranes: diffusion, osmosis, chemicall,
mediated, and active transport. Electric pro,
ties of cells: ion transport; equilibrium, resting,
and action potentials. Kinetic and molecular
properties of single voltage-gated ion chan
nels. Laboratory and computer exercises il-
lustrate the concepts. For juniors and seniors
Meets with graduate subject 6.521J, but as-
signments differ. Communications intensive'
students can satisfy Phase II of the writing re-
quirement by demonstrating communications
skills in this subject. 4 Engineering Design
Points.
T. F. Weiss, D. M. Freeman
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6.022J Quantitative Physiology: Organ
Transport Systems

Sbiject meets with 2.792J, 2.796J, 6.522J,
BEH 371J, BEH.471J, HST.542J)
Prereq.: 2.006 or 6.013; 6.021J
U (Spring)

Acocation of the principles of energy and
mass flow to major human organ systems.
Mjechanisms of regulation and homeostasis.
Anatomical, physiological, and pathophysiologi-
,a! features of the cardiovascular, respiratory,
and renal systems. Emphasis on those sys-
tems. features, and devices that are most il-
uninated by the methods of physical
sciences. Laboratory work includes some
animal studies. Waiver of 6.021J by permis-
sion of instructor. 2 Engineering Design Points.
R ,. Mark, R. Kamm

6.024J Molecular, Cellular, and Tissue
Biomechanics
Samne subject as 2.797J, BEH.310OJ)
Prereq.: 18.03, 7.012, and permission of in-
structor
U (Spring)
3-0-9

See description under subject 2.797J.
; L, Kamm, A. J. Grodzinsky

6.033 Computer System Engineering

Prereq.: 6.004
U Spring)

Torcs on the engineering of computer
software and hardware systems: techniques
for controlling complexity; strong modularity
using client-server design, virtual memory, and
threads; networks; atomicity and coordination
of parallel activities; recovery and reliability;
privacy, security, and encryption; and impact
of computer systems on society. Case studies
of working systems and readings from the cur-
reni literature provide comparisons and con-
tra-s. Two design projects. Enrollment may be
imited. 4 Engineering Design Points.
M F Kaashoek

6.034 Artificial Intelligence
Subject meets with HST.947)
Prewq.: 6.001
U all)

lnt rduces representations, techniques, and ar-
htures used to build applied systems and
3o .count for intelligence from a computation-

al point of view. Applications of rule chaining,
heurIstic search, constraint propagation, con-
strained search, inheritance, and other prob-

erm solving paradigms. Applications of
Oenification trees, neural nets, genetic algo-

s, and other learning paradigms. Specula-
Ins on the contributions of human vision and

a uage systems to human intelligence. En-
- ent may be limited.

Winston

6.035 Computer Language Engineering

Prereq.: 6.170
U (Fall)
4-4-4

Analyzes issues associated with the implemen-
tation of higher-level programming languages.
Fundamental concepts, functions, and struc-
tures of compilers. The interaction of theory
and practice. Using tools in building software.
Includes a multi-person project on compiler
design and implementation. Six extra units pos-
sible via registration for 6.907 if instructor ap-
proves. 8 Engineering Design Points.
S. P. Amarasinghe

6.039J Visualization

(Same subject as 4.206J)
Prereq.: -
U (Spring)
2-2-8

See description under subject 4.206J.
J. Dorsey

6.041 Probabilistic Systems Analysis_
(Subject meets with 6.431)
Prereq.: 18.02
U (Fall, Spring)
4-0-8 REST

Modeling, quantification, and analysis of uncer-
tainty. Formulation and solution in sample
space. Random variables, transform techni-
ques, simple random processes and their prob-
ability distributions, Markov processes, limit
theorems, and elements of statistical in-
ference. Interpretations, applications, and lec-
ture demonstrations. Meets with graduate
subject 6.431, but assignments differ.
D. P. Bertsekas, J. N. Tsitsiklis

6.042J Mathematics for Computer Science

(Same subject as 18.062J)
Prereq.: 18.02 or equivalent
U (Fall, Spring)
5-0-7

Mathematical tools and methods for computer
science and engineering. Emphasis on
development of rigorous thinking, analytical
skills, and mathematical sophistication while
learning elementary discrete mathematics.
Topics: mathematical proofs; induction and
well-ordering; divisibility and congruences;
asymptotic notation and growth of functions;
sets, relations, functions, and graphs; counting
theory; recurrences and generating functions;
and discrete probability.
D. R. Karger, F. T. Leighton

6.045J Automata, Computability, and
Complexity

(Same subject as 18.400J)
Prereq.: 6.042J
U (Spring)
4-0-8

Slower paced than 6.840J/1 8.404J. Introduces
basic mathematical models of computation
and the finite representation of infinite objects.
Finite automata and regular languages. Con-
text-free languages. Turing machines. Partial
recursive functions. Church's Thesis. Un-
decidability. Reducibility and completeness.
Time complexity and NP-completeness. Prob-
abilistic computation. Interactive proof systems.
S. Micali

6.046J Introduction to Algorithms

(Same subject as 18.410J)
Prereq.: 6.001; 6.042/18.062 or 18.310
U (Fall, Spring)
4-0-8

Techniques for the design and analysis of effi-
cient algorithms, emphasizing methods useful
in practice. Topics: sorting; search trees,
heaps, and hashing; divide-and-conquer;
dynamic programming; amortized analysis;
graph algorithms; shortest paths; network flow;
computational geometry; number-theoretic al-
gorithms; polynomial and matrix calculations;
caching; and parallel computing. Enrollment
may be limited.
C. E. Leiserson, M. Goemans

6.061 Introduction to Electric Power
Systems

Prereq.: 6.002, 6.013
U (Spring)
3-0-9

Fundamentals of energy-handling electric cir-
cuits and electromechanical apparatus. Model-
ing of magnetic field devices and description of
their behavior using appropriate models.
Simplification of problems using transformation
techniques. Power electric circuits, magnetic
circuits, lumped parameter electromechanics,
and elements of linear and rotating electric
machinery. Modeling of synchronous, induc-
tion, and dc machinery. Alternate years.
J. L. Kirtley, Jr.

6.070J Electronics Project Laboratory

(Same subject as SP.705J)
Prereq.: -
U (Fall, IAP, Spring)
2-2-2

Introduction to electronics test equipment such
as oscilloscopes, meters (voltage, resistance
inductance, capacitance, etc.), and signal gen-
erators. Hands-on format emphasizes in-
dividual instruction and development of skills,
such as soldering, assembly, and troubleshoot-
ing. Students build and keep an electronics kit,
such as a radio, to serve as the vehicle for
learning about electronics test and measure-
ment equipment. Intended for students with no
previous background in electronics. Enrollment
may be limited.
J. K. Vandiver, A. Caloggero, J. W. Bales,
E. J. Moriarty

Descriptions of Subjects 395



School of Engineering

6.071 Introduction to Electronics

Prereq.: 18.01
U (Spring)
4-2-6 REST

Introductory subject suitable for students with
little or no previous background in electronics.
Elementary network theory with op-amps, tran-
sients, second order linear systems and active
filters, AM and FM modulation, diode and tran-
sistor circuits, design of digital circuits. Ex-
amples emphasize practical uses of
electronics in experimental science. Alternate
week laboratory.
L. D. Braida

6.090-6.094 Special Subjects in Electrical
Engineering and Computer Science

Prereq.: -
U (Fall, IAP, Spring)
Units arranged [P/D/F]
Can be repeated for credit

6.095-6.099 Special Subjects in Electrical
Engineering and Computer Science

Prereq.: -
U (Fall, IAP, Spring)
Units arranged
Can be repeated for credit

Basic undergraduate subjects not offered in
the regular curriculum. Consult Department to
learn of offerings for a particular term. Registra-
tion by permission of instructor.
A. C. Smith

Undergraduate Laboratory
Subjects

6.100 Electrical Engineering and Computer
Science Laboratory

Prereq.: -
U (Fall, Spring, Summer)
Units arranged
Can be repeated for credit

Individual experimental work related to electri-
cal engineering and computer science not
covered by other subjects. Student must make
arrangements with a project supervisor and file
a proposal endorsed by the supervisor.
Departmental approval required. Written report
to be submitted upon completion of work. If
6.100 is used to satisfy Departmental
Laboratory Requirement, student must register
for 12 units of laboratory credit in the term the
work is done. Consult Department Under-
graduate Office early in the term.
A. C. Smith

6.101 Introductory Analog Electronics
Laboratory

Prereq.: 6.002 or 6.071
U (Fall, Spring)
2-9-1 Institute LAB

Introductory experimental laboratory explores
the design, construction, and debugging of
analog electronic circuits. Lectures and six
laboratory projects investigate the perfor-
mance characteristics of diodes, transistors,
JFETs and op-amps, including the construc-
tion of a small audio amplifier and preamplifier.
Seven weeks are devoted to the design and
implementation of a project in an environment
similar to that of engineering design teams in
industry. Provides opportunity to simulate real-
world problems and solutions that involve
tradeoffs and the use of engineering judge-
ment. 12 Engineering Design Points.
B. M. Roscoe

6.111 Introductory Digital Systems
Laboratory

Prereq.: 6.002 or 6.071 or 16.040
U (Fall, Spring)
3-7-2 Institute LAB

Lectures and labs on digital logic, flipflops,
PALs, counters, timing, synchronization, finite-
state machines, and microprogrammed sys-
tems prepare students for the design and
implementation of a final project of their
choice, e.g., games, music, digital filters,
graphics, etc. Extensive use of VHDL for
describing and implementing digital logic
designs. Possible use of lab report for Phase 11
of the Writing Requirement. Six extra units pos-
sible via registration for 6.905 after project
proposal. 12 Engineering Design Points.
J. L. Kirtley, Jr., D. E. Troxel

6.115 Microcomputer Project Laboratory_
Prereq.: 6.111 or 6.004
U (Spring)
3-6-3 Institute LAB

Introduces the analysis and design of em-
bedded systems. Microcontrollers are used to
provide adaptation, flexibility, and real-time
control. Emphasis is placed on the construc-
tion of complete systems including, for ex-
ample, a five-axis robot arm, a fluorescent
lamp ballast, and a simple calculator. In the
process of building systems, a wide range of
basic tools are introduced, including hardware,
software and development tools, peripheral
components like A/D converters, communica-
tion, signal processing, closed-loop digital feed-
back control, interface and power electronics,
and modeling of electromechanical systems.
Students complete a sequence of assigned
projects, followed by a final project of the
student's choice, emphasizing creativity and
uniqueness. 12 Engineering Design Points.
S. B. Leeb

6.121J Bioelectronics Project Laboratory

(Same subject as HST.575J)
Prereq.: 6.002 or 6.071
U (Fall)
2-8-2 Institute LAB

Project Laboratory in electronic instrumenta-
tion, interfacing the analog and digital world.
Students specify design, implement, and
evaluate biomedical instruments, including
several interrelated analog and digital subsys-
tems. Extensive use of integrated analog cir-
cuits and a microprocessor. Classroom
development of analytic models for complex
functional components and the measurement
process in the context of a longitudinal
laboratory project. Written report will meet the
requirements of Phase II writing. 12 Engineer-
ing Design Points.
S. K. Bums, R. G. Mark

6.151 Semiconductor Devices Project
Laboratory

Prereq.: 6.152J
U (Spring)
0-12-0 Institute LAB

Student use of the Microsystems Technology
Laboratories for individual or team projects in
the area of design, fabrication, modeling, and
characterization of individual MOS or bipolar
devices, microsensors or microactuators, and
integrated circuits using these devices. Each
term, the project topics are selected to fit the
general areas of development in the
laboratories. Enrollment limited. 12 Engineer
ing Design Points.
M. A. Schmidt, S. R. Manalis

6.152J Microelectronics Processing
Technology

(Same subject as 3.155J)
Prereq.: Permission of instructor
U (Fall, Spring)
3-4-5

Introduces the theory and technology of in-
tegrated-circuit fabrication. Lectures and
laboratory sessions on basic processing techni-
ques such as diffusion, oxidation, epitaxy,
photolithography, chemical vapor deposition,
and plasma etching. Emphasis on the inteo-
relationships between material properties,
device structure, and the electrical behavio of
devices. Provides background for thesis work
in microelectronics or for 6.151. 6 Enginee
Design Points.
M. A. Schmidt, L. A. Kolodziejski,
L. C. Kimerling
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6.161 Modern Optics Project Laboratory
(R, ised Units)

Pro q.: 6.003, 6.013 or 6.014
U (Fall)
3-6-3 Institute LAB

Le'ures, laboratory exercises, and projects in
modern optics. Topics: polarization properties
of light, reflection and refraction, coherence
and interference, Fraunhofer and Fresnel dif-
fraction, imaging and transforming properties
of lenses, spatial filtering, coherent optical
processors, holography, optical properties of
materials, lasers, nonlinear optics, electro-
optic and acousto-optic materials and devices,
op :al detectors, fiber optics, and optical com-
murcation. Students may use this subject to
find an advanced undergraduate project
and or to satisfy Phase II of the writing require-
men. 12 Engineering Design Points.
C. 'arde

6.163 Strobe Project Laboratory

Prereq.: 8.02 or permission of instructor
U (Fall, Spring)
2-8-2 Institute LAB

A project laboratory for the application of
electronic flash sources to measurement and
photography. First half covers fundamentals of
photography and electronic flashes, including
experiments on application of electronic flash
to photography, stroboscopy, motion analysis,
and high-speed videography. Students write
five extensive lab reports, which may be
suiable for the Phase I Writing Requirement.
In the second half, students work in small
grr;ups to select, design, and execute inde-
pen 'ent projects in measurement or photog-
raphy that apply learned techniques.
Enrollment limited. 12 Engineering Design
Points.
J. K. Vandiver, J. W. Bales

6.170 Laboratory in Software Engineering

Prereq.: 6.001
U (Fall, Spring)
3-9.3

lntoIuces concepts and techniques relevant
to e production of large software systems.
Stueonts taught a programming method based
on the recognition and description of useful
abstractions. Topics: modularity; specification;
data abstraction; object modeling; design pat-
terrs; and testing. Several programming
pro; ?cts of varying size undertaken by stu-
ders working individually and in groups. En-
rollment may be limited. 12 Engineering
Design Points.
F Y Liskov, D. N. Jackson

6.171 Software Engineering for Web
Applications
(New)

Prereq.: 6.001, 6.170
U (Spring)
3-6-3

Computation over unreliable and anonymous
protocols such as the World Wide Web.
Problems of persistence, concurrency control,
transactions, and transactions across multiple
servers. The relational database management
system as a tool for attacking these problems.
Students work in small mentored teams on
diverse projects. Enrollment limited. 12 En-
gineering Design Points.
H. Abelson

6.182 Psychoacoustics Project Laboratory

Prereq.: -
U (Spring)
3-6-3 Institute LAB

Introduces the methods used to measure
human auditory abilities. Discusses auditory
function, principles of psychoacoustic measure-
ment, models for psychoacoustic performance,
and experimental techniques. Project topics:
absolute and differential auditory sensitivity,
operating characteristics of human observers,
span of absolute judgment, adaptive measure-
ment procedures, and scaling sensory mag-
nitudes. Oral presentation and written report.
Knowledge of probability helpful. Alternate
years. 12 Engineering Design Points.
L. D. Braida

6.185-6.187 Special Laboratory Subjects in
Electrical Engineering and Computer
Science

Prereq.: -
U (Fall, IAP, Spring)
Units arranged [P/D/F]
Can be repeated for credit

6.188-6.190 Special Laboratory Subjects in
Electrical Engineering and Computer
Science

Prereq.: -
U (Fall, IAP, Spring)
Units arranged
Can be repeated for credit

Laboratory subjects not offered in the regular
curriculum. Consult department to learn offer-
ings for a particular term. Registration by per-
mission of instructor.
A. C. Smith

Senior Projects

6.191 Prototyping Research Results I
(Revised Units)

Prereq.:-
U (Fall)
3-0-3

Opportunity for students to develop an M.Eng.
thesis project involving design and implementa-
tion of systems demonstrating recent MIT re-
search technology. Examples: silicon CMOS
imagers; integrated components for wireless
digital transmission; algorithms for image
processing and understanding; novel 3D
graphics rendering techniques; and silicon
micromachined sensors; technology for "intel-
ligent rooms" including speech recognition,
machine vision, and natural language under-
standing. Demonstration systems involving
hardware and software which cross traditional
department boundaries are particularly en-
couraged. Oral and written presentation of a
functional description of the proposed
demonstration system.
C. G. Sodini, H. E. Shrobe

6.192 Prototyping Research Results 11

Prereq.: 6.191
U (Spring)
1-0-5

Students refine demonstration project plans,
execute feasibility studies and develop a
project schedule and budget. Formal proposal
of the demonstration system is presented to a
board of industry representatives, faculty, and
senior graduate students. Proposal must pro-
vide a functional description of the demonstra-
tion system, the research technology
demonstrated, and implementation planning.
Project funding to design and fabricate the
proposed demonstration system leading to an
M.Eng. thesis is based on the proposal evalua-
tion by the board. Written portion of the
proposal can satisfy the Advanced Under-
graduate Project requirement.
C. G. Sodini, H. E. Shrobe

6.199 Advanced Undergraduate Project

Prereq.: -
U (Fall, lAP, Spring)
0-12-0

Research project for those students complet-
ing the S.B. degree; to be arranged by the stu-
dent and an appropriate MIT faculty member.
Students who register for this subject must con-
sult Department Undergraduate Office.
A. C. Smith
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Advanced Undergraduate
Subjects and Graduate
Subjects by Area

Systems Science and Control
Engineering

6.231 Dynamic Programming and
Stochastic Control
Prereq.: 6.041 or 18.313; 18.100
G (Fall)
3-0-9 H-LEVEL Grad Credit

Sequential decision making via dynamic
programming. Unified approach to optimal con-
trol of stochastic dynamic systems and
Markovian decision problems. Applications in
linear-quadratic control, inventory control, and
resource allocation models. Optimal decision
making under perfect and imperfect state infor-
mation. Certainty equivalent and open loop-
feedback control, and self-tuning controllers.
Infinite horizon problems, successive ap-
proximation, and policy iteration. Discounted
problems, stochastic shortest path problems,
and average cost problems. Optimal stopping,
scheduling, and control of queues. Approxima-
tions and neurodynamic programming.
D. P. Bertsekas

6.241 Dynamic Systems and Control

Prereq.: 6.003, 18.06
G (Fall)
4-0-8 H-LEVEL Grad Credit

Linear, discrete- and continuous-time, multi-
input-output systems in control, related areas.
Least squares and matrix perturbation
problems. State-space models, modes,
stability, controllability, observability, transfer
function matrices, poles and zeros, and mini-
mality. Internal stability of interconnected sys-
tems, feedback compensators, state feedback,
optimal regulation, observers, and observer-
based compensators. Measures of control per-
formance, robustness issues using singular
values of transfer functions. Introductory ideas
on nonlinear systems. Recommended prereq-
uisite: 6.302.
M. A. Dahleh, G. C. Verghese

6.242 Advanced Linear Control
Systems

Prereq.: 18.06, 6.241
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

Introduction to uncertain multivariable control
systems, plus modeling assumptions and ob-
jectives. Stability of linear time invariant sys-
tems, coprime factorization, parametrization of
all stabilizing compensators. Design using H2 ,
H- LI -optimization. Stability and performance
robustness in the presence of structured uncer-
tainty. Special topics. Alternate years.
M. A. Dahleh

6.243J Dynamics of Nonlinear Systems

(Same subject as 2.156J, 16.337J)
Prereq.: 18.100, 6.241
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Introduction to nonlinear deterministic dynami-
cal systems. Nonlinear ordinary differential
equations. Planar autonomous systems. Fun-
damental theory: Picard iteration, contraction
mapping theorem, and Bellman-Gronwall
lemma. Stability of equilibria by Lyapunov's
first and second methods. Feedback lineariza-
tion. Application to nonlinear circuits and con-
trol systems. Alternate years.
J. L. Wyatt, Jr., A. Megretski, M. Dahleh,
R. Ramnath

6.245 Multivariable Control Systems

Prereq.: 6.241 or 16.31
G (Spring)
3-0-9 H-LEVEL Grad Credit

Computer-aided design methodologies for syn-
thesis of multivariable feedback control sys-
tems. Performance and robustness trade-offs.
Model-based compensators; Q-parameteriza-
tion; ill-posed optimization problems; dynamic
augmentation; linear-quadratic optimization of
controllers; H-infinity controller design; Mpt-syn-
thesis; model and compensator simplification;
and nonlinear effects. Computer-aided (MAT-
LAB) design homework using models of physi-
cal processes. 6 Engineering Design Points.
A. Megretski

6.251J Introduction to Mathematical
Programming

(Same subject as 15.081J)
Prereq.: 18.06
G (Fall)
4-0-8 H-LEVEL Grad Credit

Introduction to linear optimization and its exten-
sions emphasizing both methodology and the
underlying mathematical structures and
geometrical ideas. Covers classical theory of
linear programming as well as some recent ad-
vances in the field. Topics: simplex method;
duality theory; sensitivity analysis; network
flow problems; decomposition; integer
programming; interior point algorithms for
linear programming; and introduction to com-
binatorial optimization and NP-completeness.
J. N. Tsitsiklis, D. Bertsimas

6.252J Nonlinear Programming

(Same subject as 15.084J)
Prereq.: 18.06, 18.100
G (Spring)
3-0-9 H-LEVEL Grad Credit

A unified analytical and computational ap-
proach to nonlinear optimization problems Jn.
constrained optimization methods include
gradient, conjugate direction, Newton, and
quasi-Newton methods. Constrained optimiza-
tion methods include feasible directions, projec.
tion, interior point, and Lagrange multiplier
methods. Convex analysis, Lagrangian relaxa-
tion, nondifferentiable optimization, and ap-
plications in integer programming.
Comprehensive treatment of optimality condi-
tions, Lagrange multiplier theory, and duality
theory. Applications drawn from control, com-
munications, power systems, and resource al-
location problems.
R. M. Freund, D. P. Bertsekas, G. Perakis

6.262 Discrete Stochastic Processes

Prereq.: 6.041 or 6.431 or 18.313
G (Spring)
3-0-9 H-LEVEL Grad Credit

Review of probability and laws of large num-
bers; Poisson counting process and renewal
processes; Markov chains (including Markov
decision theory), branching processes, birth-
death processes, and semi-Markov processes,
continuous-time Markov chains and revers-
ibility; random walks, martingales, and large
deviations; applications from queueing, com-
munication, control, and operations research
R. G. Gallager

6.263J Data-Communication Networks

(Same subject as 16.37J)
Prereq.: 6.041 or 18.313
G (Fall)
3-0-9 H-LEVEL Grad Credit

Modeling of the control processes in conven-
tional and high-speed data communication net-
works. Develops and utilizes elementary
concepts from queueing theory, algorithms
linear and nonlinear programming to stud- The
problems of line and network protocols, dis-
tributed algorithms, quasi-static and dynani
routing, congestion control, deadlock preven
tion. Treats local and wide-area networks, and
high-speed electronic and optical networks.
D. P. Bertsekas, E. Modiano

6.281J Logistical and Transportation
Planning Methods
(Same subject as 1.203J, 13.665J, 15.0733
16.76J, ESD.216J)
Prereq.: 6.431, 15.075
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 1.203J.
R. C. Larson, A. R. Odoni, A. /. Barnett
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6.291 Seminar in Systems,
Communications, and Control Research

prereq.: Permission of instructor
3 Fall, Spring)
3.0-9 H-LEVEL Grad Credit
Can be repeated for credit

A seminar dealing with advanced topics in sys-
tems, communications, control, and signal
prccessing. Selected topics according to stu-
dert and instructor interest. See instructor for
specific topics to be offered in a particular term.
S , Mitter

Ele.tronics, Computers, and
Systems

6.301 Solid-State Circuits

Prereq.: 6.012
G Spring)
42-6

Ana ysis and design of transistor circuits,
based directly on the semiconductor physics
ani transistor circuit models developed in
6 012. High-frequency and low-frequency
design calculations and simulation of multi-
stage transistor circuits. Trans-linear circuits.
The charge-control model. Introduction to
operational-amplifier design and application.
Some previous laboratory experience as-
sumed. 4 Engineering Design Points.
J. K Roberge, H-S. Lee

6.302 Feedback Systems

Prereq.: 6.003 or 2.003 or 16.040
U (Fall)
4-2-6

Intrcduction to design of feedback systems.
Properties and advantages of feedback sys-
tems. Time-domain and frequency-domain per-
forrance measures. Stability and degree of
staflity. Nyquist criterion. Frequency-domain
des in. Root locus method. Compensation
tech tiiques. Application to a wide variety of
physical systems. Some previous laboratory
exp,!ience with electronic systems is assumed
(e c 6.002 or 6.071 or 16.040). 4 Engineering
Des gjn Points.
J K Roberge

6.312 Acoustics

Prejq.: 6.002
Aca .r Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)

Sound generation and propagation in elastic
media. Simple sources and arrays of sources.
Derivation of lumped parameter acoustical ele-
ments and circuits from solutions of wave
equations. Radiation impedance. Conversion
amo.g acoustical, electrical, and mechanical
enejgy. Modeling and analysis of electroacous-
tical devices such as microphones and
loudspeakers. Sound in rooms. Interaction of
sound and humans.
A. G. Bose

6.331 Advanced Circuit Techniques

Prereq.: 6.301, 6.302; permission of instructor
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
4-2-6 H-LEVEL Grad Credit

Following a brief classroom discussion of
relevant principles, each student completes
the paper design of several advanced circuits
such as multiplexers, sample-and-holds, gain-
controlled amplifiers, analog multipliers, digital-
to-analog or analog-to-digital converters, and
power amplifiers. One of each student's
designs is presented to the class, and one
may be built and evaluated. Associated
laboratory emphasizing the use of modern
analog building blocks. Enrollment limited. Al-
ternate years. 12 Engineering Design Points.
J. K. Roberge

6.334 Power Electronics

Prereq.: 6.012
G (Spring)
3-0-9 H-LEVEL Grad Credit

The application of electronics to energy conver-
sion and control; phase-controlled rectifier/in-
verter circuits, dc/dc converters,
high-frequency inverters, and motion control
systems. Characteristics of power semiconduc-
tor devices: diodes, bipolar and field effect tran-
sistors, IGBTS, and thyristors. Modeling,
analysis, and control techniques. Magnetic cir-
cuits. Numerous application examples.
J. G. Kassakian

6.336J Introduction to Numerical Simulation

(Same subject as 2.096J, 16.91 OJ)
Prereq.: 18.03 or 18.06 or equivalent
G (Fall)
3-0-9 H-LEVEL Grad Credit

Introduction to computational techniques for
the simulation of a large variety of engineering
and engineered systems. Applications drawn
from aerospace, mechanical, electrical, and
chemical engineering, materials science, and
operations research. Topics: mathematical for-
mulations; network problems; sparse direct
and iterative matrix solution techniques; New-
ton iteration for nonlinear problems; solution
techniques for eigenvalue problems; discretiza-
tion methods for ordinary differential equations
and differential-algebraic equations; discretiza-
tion methods for partial differential and
stochastic partial differential equations;
methods for the solution of integral equations;
and Monte Carlo techniques and higher dimen-
sional problems.
J. K. White, J. Peraire, A. T. Patera

6.337J Numerical Methods of Applied
Mathematics I

(Same subject as 18.335J)
Prereq.: 18.03, 18.06 or equivalent
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 18.335J.
J. K. White, A. Edelman

6.338J Parallel Scientific Computing

(Same subject as 18.337J)
Prereq.: 18.06 or equivalent
G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject 18.337J.
J. K. White, A. Edelman

6.341 Discrete-Time Signal Processing

Prereq.: 6.011
G (Fall, Spring)
4-0-8 H-LEVEL Grad Credit

Representation, analysis, and design of dis-
crete time signals and systems. Review of Z-
transforms, discrete-time Fourier transforms,
and difference equations. Discrete-time
processing of continuous-time signals. Decima-
tion, interpolation, and sampling rate conver-
sion. Flowgraph structures for DT systems.
Time-and frequency-domain design techni-
ques for recursive (IIR) and non-recursive
(FIR) filters. Linear prediction. Discrete Fourier
transform, FFT algorithm. Short-time Fourier
analysis and filter banks. Multirate techniques.
Hilbert transforms, Cepstral analysis, various
applications.
A. V. Oppenheim

6.343 Digital Speech Processing

Prereq.: 6.341
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
4-0-8 H-LEVEL Grad Credit

Application of digital signal processing to
speech signals. Acoustic theories of speech
production leading to linear and nonlinear time-
frequency models. Speech analysis-synthesis
based on spectrogram, linear prediction,
homomorphic, filter bank, and AM-FM
sinusoidal representations. Extensions to
wavelet, auditory-like, and other multiresolu-
tion analysis. Speech coding using scalar and
vector quantization. Time-scale and pitch
modification; speech restoration; speaker
separation; and pitch estimation. Application to
music analysis-synthesis. Alternate years.
T. F. Quatieri

6.344 Two-Dimensional Signal and
Image Processing

Prereq.: 6.341
G (Spring)
3-0-9 H-LEVEL Grad Credit

Representation, analysis, and design of two-
dimensional signals and systems. Two-dimen-
sional Fourier transform, z-transform, discrete
Fourier transform, discrete cosine transform,
and fast Fourier transform algorithms. Image
processing basics. Image enhancement.
Image restoration. Image coding. Advanced
television systems.
J. S. Lim
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6.345 Automatic Speech Recognition

Prereq.: 6.341; 6.041 or 6.431
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-1-8 H-LEVEL Grad Credit

Graduate-level introduction to automatic
speech recognition. Provides relevant back-
ground in acoustic theory of speech produc-
tion, properties of speech sounds, signal
representation, acoustic modeling, pattern clas-
sification, search algorithms, stochastic model-
ing techniques (including hidden Markov
modeling), and language modeling. Examines
approaches of state-of-the-art speech recogni-
tion systems. Enrollment limited. Alternate
years. 4 Engineering Design Points.
V. W. Zue, J. R. Glass

6.374 Analysis and Design of Digital
Integrated Circuits

Prereq.: 6.012, 6.004
G (Fall)
3-3-6 H-LEVEL Grad Credit

Device and circuit level optimization of digital
building blocks. MOS and bipolar device
models and second order effects. Circuit
design styles and arithmetic structures. Estima-
tion and minimization of energy consumption.
Interconnect models and parasitics; driver
design; timing issues (clock skew, self-timed
circuits, etc.). Memory architectures, circuits
(sense amplifiers) and devices. Testing of in-
tegrated circuits. Extensive use of circuit layout
and SPICE in design projects and software
labs. 4 Engineering Design Points.
A. P. Chandrakasan

Probabilistic Systems and
Communication

6.431 Applied Probability

(Subject meets with 6.041)
Prereq.: 18.02
G (Fall, Spring)
4-0-8

Meets with undergraduate subject 6.041. Re-
quires the completion of additional advanced
home problems. See description under subject
6.041.
D. P. Bertsekas, J. N. Tsitsiklis

6.432 Stochastic Processes, Detection, and
Estimation

Prereq.: 6.011; 18.06
G (Fall, Spring)
4-0-8 H-LEVEL Grad Credit

Fundamentals of detection and estimation for
signal processing, communications, and con-
trol. Vector spaces of random variables.
Bayesian and Neyman-Pearson hypothesis
testing. Bayesian and nonrandom parameter
estimation. Minimum-variance unbiased es-
timators and the Cramer-Rao bounds. Repre-
sentations for stochastic processes; shaping
and whitening filters; Karhunen-Loeve expan-
sions. Detection and estimation from
waveform observations. Advanced topics:
linear prediction and spectral estimation;
Wiener and Kalman filters.
A. S. Willsky, G. W. Wornell

6.433 Recursive Estimation

Prereq.: 6.241, 6.432
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

State-space-based theory of dynamic estima-
tion in discrete and continuous time. Linear
state-space models driven by white noise. Kal-
man filter and its properties. Implementation is-
sues, including the solution of the Riccati
equation, the square-root filter, and efficient al-
gorithms for the Kalman gain. Optimal smooth-
ing for linear systems. Nonlinear filtering and
the extended and second-order Kalman filters.
Alternate years.
A. S. Willsky

6.435 System Identification

Prereq.: 6.241, 6.432
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Mathematical models of systems from observa-
tions of their behavior. Time series, state-
space, and input-output models. Model
structures, parametrization, and identifiability.
Non-parametric methods. Prediction error
methods for parameter estimation, conver-
gence, consistency, andasymptotic distribu-
tion. Relations to maximum likelihood
estimation. Recursive estimation; relation to
Kalman filters; structure determination; order
estimation; Akaike criterion; and bounded but
unknown noise models. Robustness and practi-
cal issues. Alternate years.
M. A. Dahleh, B. C. Lesieutre, S. K. Mitter

6.441 Transmission of Information

Prereq.: 6.401 or 6.262 or 6.432
G (Spring)
3-0-9 H-LEVEL Grad Credit

Introduction to the quantitative theory of infor
mation and its applications to reliable, efficie-:
communication systems. Mathematical defin
tion and properties of information. The source
coding theorem. Lossless compression of
data, including adaptive compression for un
known source statistics. Noisy communication
channels, the data processing theorem, and
fundamental limits on decoding error. Introduc-
tion to algebraic and convolutional error corr -
tion coding techniques.
A. Lapidoth

6.450 Principles of Digital Communications

(Revised Content)

Prereq.: 6.003, 6.041
G (Fall)
3-0-9 H-LEVEL Grad Credit

Digital communications at the block diagram
level; data compression; Lempel-Ziv algorithm
scalar and vector quantization; sampling and
aliasing; the Nyquist criterion; PAM and QAM
modulation; signal constellations; finite-energy
waveform spaces; detection; and introduction
to communication system design.
A. Lapidoth, R. G. Gallager, G. D. Forney

6.451 Principles of Digital Communications
11
(Revised Content)

Prereq.: 6.450 or 6.401
G (Spring)
3-0-9 H-LEVEL Grad Credit

Coding for the AWGN channel; block and co;'
volutional codes; lattice and trellis codes;
capacity-approaching codes; equalization of
linear Gaussian channels; linear, decision-feci-
back, and MLSD equalization; precoding; muiri
carrier modulation; and topics in wireless
communication.
G. D. Forney, R. G. Gal/ager, A. Lapidoth

6.455J Sonar, Radar and Seismic Signal
Processing

(Same subject as 13.741J, 12.518J)
Prereq.: 2.003 or 6.003; 6.041; 18.075 or
18.085
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 13.741J.
A. B. Baggeroer

6.456J Sonar, Radar, and Seismic Array
Processing

(Same subject as 13.742J, 12.519J)
Prereq.: 2.003 or 6.003; 6.041; 18.075 or
18.085; or 13.741J
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-1-8 H-LEVEL Grad Credit

See description under subject 13.742J.
A. B. Baggeroer
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6.521J Quantitative Physiology: Cells and
Tis.jes

S. iect meets with 6.021J, 2.791J, 2.794J,
BEJ 370J, BEH.470J, HST.541J)
Prereq.: 2.003 or 6.002 or 6.071 or 10.301;
8 18.03
G Fall)

Mewts with undergraduate subject 6.021J. Re-
qua s the completion of more advanced home
2rot) ems and/or an additional project. See
oe ription under subject 6.021J.

Weiss, D. M. Freeman

6.522J Quantitative Physiology: Organ
Transport Systems

Scnject meets with 6.022J, 2.792J, 2.796J,
EEH371J, BEH.471J, HST.542J)

P eq.: 2.006 or 6.013; 6.021J
G Spring)

%Itets with undergraduate subject 6.022J. Re-
qu s the completion of more advanced home
pr,::Iems and/or an additional project. See
ierription under subject 6.022J.
F . Mark, R. Kamm

6.524J Molecular, Cellular, and Tissue
Biomechanics

,S me subject as BEH.410J, 2.798J)
Pwreq.: 7.012 (or equivalent) and 2.002 or
2 . 6 or 6.013 or 6.014 or 10.301 or 10.302
(o equivalent)
G Spring)
3- 9 H-LEVEL Grad Credit

S description under subject BEH.410J.
A Grodzinsky, P. Doyle

6. 1J Speech Communication

S.ie subject as 24.968J, HST.710J)
P !eq.: Permission of instructor
G S-pring)
3 8 H-LEVEL Grad Credit

S 'ey of structural properties of natural lan-
g.ges, with special emphasis on the sound
paern. Representation of the lexicon. Physiol-
o of speech production, articulatory
Dr etics. Acoustical theory of speech produc-

V acoustical and articulatory descriptions of
2, 'etic features and of prosodic aspects of
sr -ch. Perception of speech. Models of lexi-
c . iccess and of speech production and plan-

Applications to recognition and
qe ration of speech by machine, and to the
S. of speech disorders. Recommended pre-

site: mathematical background equivalent
003.

K Stevens, S. J. Keyser,
S hattuck-Hufnagel

6.542J Laboratory on the Physiology,
Acoustics, and Perception of Speech

(Same subject as 24.966J, HST.712J)
Prereq.: Permission of instructor
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
2-2-8 H-LEVEL Grad Credit

Experimental investigations of speech proces-
ses. Topics: measurement of articulatory move-
ments; measurements of pressures and
airflows in speech production; computer-aided
waveform analysis and spectral analysis of
speech; synthesis of speech; perception and
discrimination of speechlike sounds; speech
prosody; models for speech recognition;
speech disorders; and other topics. Recom-
mended prerequisites: 6.002 or 18.03. Alter-
nate years. 4 Engineering Design Points.
K. N. Stevens, J. S. Perkell,
S. Shattuck-Hufnagel

6.551J Acoustics of Speech and Hearing

(Same subject as HST.714J)
Prereq.: 8.03 and 6.003 or permission of in-
structor
G (Fall)
3-1-8 H-LEVEL Grad Credit

Provides acoustical background necessary to
understand the role of sound in speech com-
munication. Analyzes constraints imposed by
the properties of sound and human anatomy
on speech production (sound production from
airflow and filtering by the vocal tract); auditory
physiology (transformation of acoustical waves
in the air to mechanical vibrations of cochlear
structures); and sound perception (spatial hear-
ing, masking, and auditory frequency selec-
tivity). 4 Engineering Design Points.
L. D. Braida, J. J. Rosowski, C. Shera,
K. N. Stevens

6.552J Signal Processing by the Auditory
System: Perception

(Same subject as HST.716J)
Prereq.: 6.003; 6.041 or 6.431 and permission
of instructor
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Studies behavioral aspects of human hearing
in relation to current physiological knowledge.
Examines performance in processing informa-
tion from acoustic stimuli. Correlations be-
tween behavior and physiology, reflecting the
tono-topic organization and stochastic respon-
ses of the auditory system. Mathematical
models of psychophysical relations, incorporat-
ing quantitative knowledge of physiological
transformations by the peripheral auditory sys-
tem. Discusses related research on diagnosis
and aids for the partially deaf.
L. D. Braida

6.555J Biomedical Signal and Image
Processing

(Same subject as HST.582J, 16.456J)
Prereq.: 6.003 or 2.003 or 18.085
G (Spring)
3-6-3 H-LEVEL Grad Credit

See description under subject HST.582J. 6 En-
gineering Design Points.
J. Greenberg, W. Wells, L. D. Braida

6.561J Fields, Forces, and Flows in
Biological Systems

(Same subject as BEH.430J, 2.795J, 10.539J,
HST.544J)
Prereq.: 6.013 or 2.005 or 10.302 or
equivalent, or permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject BEH.430J.
A. J. Grodzinsky, D. A. Lauffenburger

6.566J Biosensors, Signal Processing, and
Biomedical Applications

(Same subject as HST.585J)
Prereq.: Permission of instructor
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-3-6 H-LEVEL Grad Credit

Alternate years. 6 Engineering Design Points.
See description under subject HST.585J.
S. K. Burns, J. C. Weaver

Electrodynamics

6.601 Fields, Forces, and Motion

Prereq.: 6.013
G (Fall)
3-0-9

Electromechanical interactions in lumped-
parameter and continuum systems. Integral
and differential electromagnetic laws, including
motion. Lumped electrical and mechanical ele-
ments: thermodynamics of discrete
electromechanical coupling and equations of
motion. Synchronous and induction rotating
machines. Linear and nonlinear transducers,
transient and steady-state dynamics;
electromechanical time constants. Field trans-
formations, dc rotating machines, magnetic dif-
fusion and charge relaxation in moving
conductors. Electromagnetic force densities
and stress tensors. Alternate years.
J. H. Lang

6.630 Electromagnetic Theory

Prereq.: 18.03, 8.02
G (Fall)
3-0-9 H-LEVEL Grad Credit

An introductory subject on electromagnetic
waves. Topics: polarization, Stokes
parameters, Poincare sphere, gyrotropic
media, uniaxial media, phase matching,
layered media, dielectric waveguides, metallic
waveguides and resonators, Cerenkov radia-
tion, Hertzian dipole, equivalence principle,
and reciprocity. Examples deal with propaga-
tion, guidance, and radiation of electromag-
netic waves.
J. A. Kong
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6.631 Optics and Optical Electronics

Prereq.: 6.014 or 8.07
G (Fall)
3-0-9 H-LEVEL Grad Credit

Introductory subject on fundamental concepts
and techniques of optics and quantum
electronics. Review of Maxwell's equations,
light propagation, and reflection from
dielectrics structures. Interference, inter-
ferometers, filters, and optical systems. Scalar
Fresnel and Fraunhoffer diffraction theory.
Propagation of Gaussian beams and laser
resonator design. Optical waveguides and opti-
cal fibers. Optical waveguide devices.
J. G. Fujimoto

6.632 Electromagnetic Wave Theory

Prereq.: 6.013 or 6.014 or 6.630 or 8.07
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

A graduate subject on electromagnetic wave
theory, emphasizing mathematical ap-
proaches, problem solving, and physical inter-
pretation. Topics include: equivalence
principle, duality and complementarity,
Huygens' principle, Fresnel and Fraunhofer dif-
fraction, dyadic Green's functions, Lorentz
transformation, and Maxwell- Minkowski theory.
Examples deal with limiting cases of Maxwell's
theory and diffraction and scattering of
electromagnetic waves. Alternate years.
J. A. Kong

6.633 Electrodynamics of Waves, Media,
and Interactions
(Revised Content)

Prereq.: 6.014 or 8.07; 18.04 or 18.075
G (Spring)
3-0-9 H-LEVEL Grad Credit

Wave dynamics in plasma and plasma-like
media with temporal and spatial dispersion.
Propagation and instability in homogeneous
and inhomogeneous plasmas in a magnetic
field. Energy, momentum, and their flows. Per-
turbation theory; linear and nonlinear-
parametric coupling of modes. Quasilinear and
nonlinear wave-particle and wave-wave inter-
actions; low-dimensional chaos, solitons, and
spatio-temporal chaos. Examples from
dynamics of fusion plasmas, electron-beam-
wave interactions for amplifiers and oscillators,
plasmas in space, plasmas in solids, and laser-
plasma interactions.
A. Bers, R. R. Parker

6.634J Nonlinear Optics

(Same subject as 8.431J)
Prereq.: 6.014 or 8.07
G (Spring)
3-0-9 H-LEVEL Grad Credit

Techniques of nonlinear optics with emphasis
on fundamentals for optics research and en-
gineering. Electro optic modulators, harmonic
generation, and frequency conversion devices.
Nonlinear effects in optical fibers including self
phase modulation, nonlinear wave propaga-
tion, and solitons. Interaction of light with mat-
ter, density matrix techniques, and nonlinear
laser spectroscopies including femtosecond op-
tics.
E. P. Ippen, J. G. Fujimoto

6.635 Advanced Electromagnetism

Prereq.: 6.014 or 6.630 or 8.07
Acad Year 2001 -02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Materials covered include: special relativity,
electrodynamics of moving media, waves in
dispersive media, microstrip integrated circuits,
quantum optics, remote sensing, radiative
transfer theory, scattering by rough surfaces,
effective permittivities, and random media. Al-
ternate years.
J. A. Kong

6.637 Optical Signals and Systems
(Revised Content)

Prereq.: 6.003, 6.013 or 6.014
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Principles of operation, algorithms, applica-
tions, and limitations of optical detection,
storage, processing, display and transmission
devices, and systems. Topics: coherent- and
incoherent-light processors based on Fourier
optics, acousto-optics, and optoelectronic
smart pixels; optical interconnections; optical
neural network processors; optical storage
media such as disks and 3-D holographic
materials; spatial light modulator display tech-
nologies; fiber-optic communication systems;
role of optics in next generation computers; ap-
plications to image processing, pattern recogni-
tion, radar systems, adaptive optics, and
symbolic processing; and limitations of optical
processors. Alternate years.
C. Warde

6.651J Introduction to Plasma Physics I

(Same subject as 8.613J, 22.61 1J)
Prereq.: 6.014 or 8.07; 18.04 or 18.075
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 8.613J.
A. Bers, A. Fasoli, 1. Hutchinson

6.652J Introduction to Plasma
Physics 11

(Same subject as 8.614J, 22.612J)
Prereq.: 6.651J or 8.613J or 22.611J
G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject 8.614J.
A. Bers, B. Coppi

6.661 Receivers, Antennas, and Signals

Prereq.: 6.014 or 8.03, 6.003 or 16.040 or
2.004
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Detection and measurement of radio and orir.
cal signals encountered in communications
astronomy, remote sensing, instrumentation,
and radar. Statistical analysis of signal
processing systems, including radiometers,
spectrometers, interferometers, and digital cor
relation systems. Matched filters and ambiguity
functions. Communications channel perfor-
mance. Measurement of random electromag-
netic fields. Angular filtering properties of
antennas, interferometers, and aperture spi -
thesis systems. Radiative transfer and
parameter estimation. Alternate years.
D. H. Staelin

6.671 Continuum Electromechanics I

Prereq.: 6.013
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Quasistatic electric and magnetic field
dynamics. Transfer relations as an approach
to field descriptions. Electromagnetic forces.
force densities, and stress tensors, including
magnetization and polarization. Classification
of energy-conversion processes. Charge
migration and relaxation, and magnetic dif-
fusion and induction interactions with materal
motion. Introduction to electromechanics of
fluids and solids. Temporal and spatial modes.
Method of characteristics. Varied applicatiuis.
Alternate years.
M. Zahn

6.672 Continuum Electromechanics II
Prereq.: 6.013
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Laws, approximations, and relations of con-
tinuum mechanics. Mechanical and
electromechanical transfer relations. Statics
and dynamics of electromechanical systems
having a static equilibrium. Electromechanical
flows. Field coupling with thermal and
molecular diffusion. Electrokinetics. Stream. g
interactions. Applications to materials proceos-
ing, magnetohydrodynamic and
electrohydrodynamic pumps and generators,
ferrohydrodynamics, physiochemical systems,
heat transfer, continuum feedback control,
electron beam devices, and plasma dynamics.
Alternate years.
M. Zahn
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6.673 Introduction to Numerical Simulation
in Electrical Engineering

preraq.: 6.012 or 6.013
G Spring)
3.0-9 H-LEVEL Grad Credit

Selection of a simulation model and physical
approximations. Solution of nonlinear coupled
PDOs in 1-D through finite difference and finite
element methods, Newton's method, and
varants. Finite difference and finite element
methods in 2-D and sparse matrix methods
emphasizing conjugate gradient algorithms.
Semiconductor devices used as primary ex-
amples; additional examples drawn from E&M
modeling, nonlinear pulse propagation, and
laser physics. Alternate years.
P L. Hagelstein

6.683J Operation and Planning of Electric
Power

Same subject as ESD.161J)
Prereq.: 6.061 or 6.013; 15.011
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Focus on worldwide changes in power sys-
tems from generation technology to network
operation, including significant customer and
private generation. Topics include: evaluation
of new technologies in system control; conser-
vatwn and load management; supply; system
economics; rate setting; deregulation; cus-
tomer response to new rates. Electrical and
economic analysis of power transfers: wheel-
ing Alternate years.
M [1. llic, R. D. Tabors

6.685 Electric Machines

Prereq.: 6.013 and permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Treatment of electromechanical transducers,
rotating and linear electric machines. Lumped-
parameter electromechanics of interaction.
Devlopment of device characteristics: energy
con-ersion density, efficiency; and of system
inte action characteristics: regulation, stability,
controllability, and response. Use of electric
machines in drive systems. Problems taken
from current research. Alternate years.
J L Kirtley, Jr.

6.686 Advanced Power Systems

Prereq.: 6.002 or equivalent
Acad Year 2001-02: Not offered
AcaJ Year 2002-03: G (Fall)

H-LEVEL Grad Credit

Basic components of power systems and func-
Or n interconnected systems: fast dynamics
n'nchronous generators and their voltage
,uation); slow-speed dynamics (turbines

3-1 their governor control); networks and con-
S.-'ers; long-term dynamics (boilers, nuclear

"iors, and local control). Principles of real-
monitoring and control of the intercon-
a-d system: automatic generation control
reactive flow control. Leads to research

::Dl unities. Recommended corequisite:
241. Alternate years.

lic

6.689 Seminar on Power System Modeling,
Dynamics, and Control

Prereq.: 6.241 or permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

Seminar on advanced topics in power sys-
tems. Content varies by semester. Possible
topics: control and coordination of large-scale
electric power systems with physical and
economic constraints imposed by a competi-
tive industry; estimation and control of electri-
cal machine systems; and application of
techniques for nonlinear system analysis to
study dynamics occurring in electrical energy
systems. See instructor for details concerning
material for a particular semester.
M. D. Ilic, B. C. Lesieutre, G. C. Verghese

Solid-State Materials and Devices

6.720J Integrated Microelectronic Devices
(Revised Content)

(Same subject as 3.43J)
Prereq.: 6.012 or 3.42
G (Fall)
4-0-8 H-LEVEL Grad Credit

The physics of microelectronic semiconductor
devices for silicon integrated circuit applica-
tions. Topics: semiconductor fundamentals, p-
n junction, metal-oxide semiconductor
structure, metal-semiconductor junction, MOS
field-effect transistor, and bipolar junction tran-
sistor. Emphasis on physical understanding of
device operation through energy band
diagrams and short-channel MOSFET device
design. Issues in modern device scaling out-
lined. Includes device characterization projects
and device design project. 2 Engineering
Design Points.
J. A. de Alamo, H. L. Tuller

6.728 Applied Quantum and Statistical
Physics

Prereq.: 6.003, 18.06
G (Fall)
4-0-8 H-LEVEL Grad Credit

Elementary quantum mechanics and statistical
physics. Introduces applied quantum physics.
Emphasizes experimental basis for quantum
mechanics. Applies Schrodinger's equation to
the free particle, tunneling, the harmonic oscil-
lator, and hydrogen atom. Variational
methods. Elementary statistical physics; Fermi-
Dirac, Bose-Einstein, and Boltzmann distribu-
tion functions. Simple models for metals,
semiconductors, and devices such as electron
microscopes, scanning tunneling microscope,
thermonic emitters, atomic force microscope,
and more.
P. L. Hagelstein, S. D. Senturia, T. P. Orlando

6.730 Physics for Solid-State
Applications

Prereq.: 6.013 or 6.014, 6.728
G (Spring)
5-0-7 H-LEVEL Grad Credit

Classical and quantum models of electrons
and lattice vibrations in solids, emphasizing
physical models for elastic properties,
electronic transport, and heat capacity. Crystal
lattices, electronic energy band structures,
phonon dispersion relatons, effective mass
theorem, semiclassical equations of motion,
and impurity states in semiconductors. Band
structure and transport properties of selected
semiconductors. Connection of quantum
theory of solids with quasifermi levels and
Boltzmann transport used in device modeling.
T. P. Orlando, S. D. Senturia

6.732 Physics of Solids

Prereq.: 6.730 or 8.231
G (Fall)
4-0-8 H-LEVEL Grad Credit

Continuation of 6.730 emphasizing applica-
tions-related physical issues in solids. Topics:
electronic structure and energy band diagrams
of semiconductors, metals, and insulators;
Fermi surfaces; dynamics of electrons; classi-
cal diffusive transport phenomena such as
electrical and thermal conduction and ther-
moelectric phenomena; quantum transport in
tunnel ballistic devices; optical properties of
metals, semiconductors, and insulators;
photon-lattice interactions; magnetic properties
of solids; magneto-oscillatory phenomena;
quantum Hall effect; superconducting
phenomena and simple models.
0. Hu, M. S. Dresselhaus

6.734J Application of Group Theory to the
Physics of Solids

(Same subject as 8.510J)
Prere. 6.732 or 8.231
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Group theory techniques: mathematical back-
ground, representation theory, character
tables, basis functions, point groups, space
groups, double groups, and time reversal sym-
metry. Applications: crystal field structure,
selection rules, directed valence and bonds,
molecular vibrations, group of the wave vector
with application to energy bands, and lattice
modes. Alternate years.
M. S. Dresselhaus

6.735J Modern Topics in Solid State
Physics

(Same subject as 8.532J)
Prereq.: 6.732 or 8.231
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

Alternate years. See description under subject
8.532J.
M. S. Dresselhaus
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6.763 Applied Superconductivity
(Revised Content)

Prereq.: 6.013 or 6.728
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Phenomenological approach to superconduc-
tivity, with emphasis on superconducting
electronics. Electrodynamics of superconduc-
tors, London's model, and flux quantization.
Josephson Junctions and superconducting
quantum devices, equivalent circuits, and high-
speed superconducting electronics. Quantized
circuits for quantum computing. Overview of
type I superconductors, critical magnetic
fields, pinning, the critical state model, super-
conducting materials, and microscopic theory
of superconductivity. Alternate years.
T. P. Orlando

6.772 Compound Semiconductor Devices

Prereq.: 6.720J, 6.728
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
4-0-8 H-LEVEL Grad Credit

Physics, modeling, application, and technology
of compound semiconductors (primarily Ill-Vs)
in electronic, optoelectronic, and photonic
devices and integrated circuits. Topics: proper-
ties, preparation, and processing of compound
semiconductors; theory and practice of
heterojunctions, quantum structures, and pseu-
domorphic strained layers; metal-semiconduc-
tor field effect transistors (MESFETs);
heterojunction field effect transistors (HFETs)
and bipolar transistors (HBTs); and op-
toelectronic devices. Alternate years.
C. G. Fonstad, Jr.

6.773 Physics of Microfabrication: Back
End Processing

Prereq.: 6.1 52J or equivalent
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

Focus on fundamental and practical under-
standing of the major process technologies
used in the fabrication of multilevel intercon-
nects. Studies the density and performance
limits faced by advanced logic circuits due to
interconnect performance. Topics include: thin
film deposition technologies for dielectric and
conducting layers; plasma etching; planariza-
tion technologies; via filling; contact tech-
nologies; manufacturing yield and reliability.
Alternate years.
L. R. Reif

6.774 Physics of Microfabrication: Front
End Processing

Prereq.: 6.152J or equivalent
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Fundamental principles of the processes used
in the fabrication of silicon monolithic in-
tegrated circuits. Physical models of bulk crys-
tal growth, thermal oxidation, solid-state
diffusion, ion implantation, epitaxial deposition,
chemical vapor deposition, and physical vapor
deposition. Refractory metal silicides, plasma
and reactive ion etching, and rapid thermal
processing. Process modeling and simulation.
Technological limitations on integrated circuit
design and fabrication. VLSI fundamentals. Al-
ternate years.
L. R. Reif

6.775 Design of Analog MOS LSI

Prereq.: 6.301
G (Fall)
3-0-9 H-LEVEL Grad Credit

A detailed exposition of the principles involved
in designing analog circuits in MOS LSI.
Device physics, small signal and large signal
models. Biasing. Basic circuit building blocks.
Operational amplifier design. Large signal con-
siderations. Principles of switched capacitor
networks. Applications: fully integrated filters,
comparators, A/D and D/A converters, and
other signal processing circuits. A comprehen-
sive design project is a required part of the sub-
ject. 4 Engineering Design Points.
H. S. Lee, C. G. Sodini

6.777 Design and Fabrication of
Microelectromechanical Devices

Prereq.: 6.003, 8.02, 6.152J or permission of
instructor
G (Spring)
4-0-8 H-LEVEL Grad Credit

Introduction to microelectromechanical devices
(MEMS). Material properties, microfabrication
technologies, structural behavior, piezoresis-
tive and capacitive sensing, electrostatic actua-
tion, fluid damping, noise, amplifiers, and
feedback systems. Student teams design
microsystems (sensors, electronics, and feed-
back) to meet a set of specifications (sen-
sitivity, frequency response, linearity) using a
realistic microfabrication process. Emphasis
on modeling and simulation in the design
process. 4 Engineering Design Points.
S. D. Senturia. M. A. Schmidt

6.778J Materials and Processes for
Microelectromechanical Devices and
Systems
(New)

(Same subject as 3.48J, 2.373J, 10.584J
16.288J)
Prereq.: 6.152J/3.155J or equivalent; perr
sion of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Presents a unified treatment of the key prr-
ciples in materials and processing for the
design and manufacture of
microelectromechanical systems (MEMS) Em-
phasis on materials and processes commcrr
used for fabrication for MEMS and not
microelectronic systems. Includes discussion
of the processing and properties of both thin
and thick polycrystalline and amorphous films
wafer and thin film bonding, bulk micromachi.
ing techniques, and the relationships between
processing and properties of active materials
such as piezoelectrics, ferroelectrics and
phase-transition materials. Key material proper-
ties and parameters and their relationships
with microfabrication processes and applica-
tions are discussed, including elastic and in-
elastic deformation, fracture, residual stress.
fatigue, creep, adhesion, stiction, and coupled-
field constitutive behavior. Materials and
process selection and case studies of applica-
tions provide a unifying theme.
L. Anand, K. F. Jensen, M. A. Schmidt,
S. M. Spearing, C. V. Thompson

6.780 Semiconductor Manufacturing
(New)

Prereq.: 6.152J or equivalent, 6.041 or
equivalent
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Statistical modeling and control of semico-$
tor fabrication processes and plants. Design of
experiments, response surface modeling, and
process optimization. Defect and parametr
yield modeling; process/device/circuit yielk op-
timization. Monitoring, diagnosis, and feed-
back control of equipment and processes.
Analysis and scheduling of semiconductor
manufacturing operations. Alternate years
D. S. Boning

6.781 Submicrometer and Nanometer
Technology

Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Surveys techniques to fabricate and analyze
submicron and nanometer structures, with I--
plications. Reviews optical and electron mr -Os-
copy. Surface characterization, preparation
and measurement techniques. Resist techr-i
ogy. Optical projection, interferometric, X-ras
ion, and electron lithography. Aqueous, ion
and plasma etching techniques. Lift-off ann
electroplating. Ion implantation. Applications
microelectronics, microphotonics, informata
storage, and nanotechnology. UndergraduIres
with permission of instructor.
H. I. Smith
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6 801 Machine Vision

q 6.003 or permission of instructor

-R i

D< ing a symbolic description of the environ-
from an image. Understanding physics of
formation. Image analysis as an inver-

,,oblem. Binary image processing and fil-
of images as preprocessing steps.

Re:, dering shape, lightness, orientation, and
n. Using constraints to reduce the am-

,ty. Photometric stereo and extended
Ga sian sphere. Applications to robotics; in-

., ent interaction of machines with their en-
,orfnent.
3 ? P. Horn

6.803 The Human Intelligence Enterprise

s ii oct meets with 6.833)
P'e q.: 6.034

i ring)

Anjezes seminal work directed at the develop-
of a computational understanding of

in intelligence, such as work on object
acking, object recognition, change repre-

sentation, language evolution, and the role of
symbols in learning and communication.
Re.ews visionary ideas of Turing, Minsky, and

influential thinkers. Examines the role of
scanning, systems neuroscience, and
tive psychology. Emphasis on discussion

inalysis of original papers. Meets with
iate subject 6.833 but assignments differ.
Winston

6.80 0J Ethics and the Law on the Electronic
Frontier

S ect meets with 6.806, STS.085J)
}_ J: -

JS'-iing)
HASS

6 806 Ethics and the Law on the Electronic
Fro rer

'--ct meets with 6.805J, STS.085J)

ing)

s the growth of computer and com-
ations technology and the new legal and
J challenges that reflect tensions be-
individual rights and societal needs.

S: computer crime; intellectual property
tions on software; encryption, privacy,
lAional security; academic freedom and
oeech. Students meet and question tech-
sts, activists, law enforcement agents,
ists, and legal experts. Extensive use of
Wide Web for readings and other

'ials. Enrollment limited. 6.806 meets with
but does not carry HASS credit. 6.806

ne used as an Engineering Concentration

-'elson, M. Fischer

6.821 Programming Languages

Prereq.: Permission of instructor
G (Fall)
4-0-8 H-LEVEL Grad Credit

Principles of functional, imperative, and logic
programming languages. Meta-circular inter-
preters, semantics (operational and denotation-
al), type systems (polymorphism, inference,
and abstract types), object oriented program-
ming, modules, and multiprocessing. Case
studies of contemporary programming lan-
guages. Programming experience and back-
ground in language implementation required.
D. K. Gifford

6.823 Computer System Architecture

Prereq.: 6.004 or equivalent
G (Spring)
4-0-8 H-LEVEL Grad Credit

Emphasizes the relationship among technol-
ogy, hardware organization, and programming
systems in the evolution of computer architec-
ture. Pipelined, out-of-order, and speculative
processors; superscaler and multithreaded
processors. 1/O and memory systems. Ad-
dressing structures and virtual memory, and
impact on performance and programmability.
Parallel computers; message passing and
shared memory systems. Memory models,
synchronization, and cache coherence
protocols. Vector supercomputers. Assumes
an undergraduate knowledge of computer sys-
tems. 4 Engineering Design Points.
Arvind

6.824 Distributed Computer Systems
Engineering
(New)

Prereq.: 6.033, programming experience with
C/C++
G (Fall)
3-0-9 H-LEVEL Grad Credit

Abstractions and implementation techniques
for design of distributed systems; server
design, network programming, naming,
storage systems, security, and fault tolerance.
Readings from current literature. Enrollment
limited. 6 Engineering Design Points.
R. T. Morris, M. F. Kaashoek

6.825 Techniques in Artificial Intelligence
(New)

Prereq.: 6.042J (6.046J and 6.034 desirable)
or equivalent
G (Fall)
3-0-9 H-LEVEL Grad Credit

A graduate-level introduction to artificial intel-
ligence. Topics include: representation and in-
ference in first-order logic; modern
deterministic and decision-theoretic planning
techniques; basic supervised learning
methods; and Bayesian network inference and
learning.
L. Kaelbling

6.826 Principles of Computer Systems

Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

An introduction to the basic principles of com-
puter systems with emphasis on the use of
rigorous techniques as an aid to under-
standing and building modern computing sys-
tems. Particular attention paid to concurrent
and distributed systems. Topics include:
specification and verification, concurrent algo-
rithms, synchronization mechanisms, naming,
communication protocols, replication techni-
ques (including distributed cache manage-
ment), and principles and algorithms for
achieving reliability.
B. W. Lampson

6.827 Multithreaded Parallelism:
Languages and Compilers

Prereq.: 6.001, 6.042J
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Languages and compilers to exploit multi-
threaded parallelism. Implicit parallel program-
ming using functional languages and their
extensions. Higher-order functions, non-strict-
ness, and polymorphism. Explicit parallel
programming and nondeterminism. The
lambda calculus and its variants. Term rewrit-
ing and operational semantics. Compiling multi-
threaded code for symmetric multiprocessors
and clusters. Static analysis and compiler op-
timizations. 4 Engineering Design Points.
Arvind

6.829 Computer Networks
(New)

Prereq.: 6.033 or equivalent or consent of in-
structor
G (Fall)
3-0-9 H-LEVEL Grad Credit

Topics on the engineering and analysis of net-
work protocols and architecture, including: ar-
chitectural principals for designing
heterogeneous networks; congestion control;
unicast and multicast routing; wireless and
mobile networking; network quality of service;
router design; network security; streaming and
multicast applications; naming; content distribu-
tion; and peer-to-peer networking. Readings
from original research papers, industry white
papers, and Internet RFCs. Semester-long
project and paper. Enrollment may be limited.
4 Engineering Design Points.
H. Balakrishnan

6.833 The Human Intelligence Enterprise

(Subject meets with 6.803)
Prereq.: 6.034
G (Spring)
3-0-9 H-LEVEL Grad Credit

Meets with undergraduate subject 6.803. In-
tended, in part, to prepare students for M.Eng.
thesis work in the Artificial Intelligence con-
centration. Requires completion of supplemen-
tary exercises and a substantial term project.
P. H. Winston
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6.834J Intelligent Embedded Systems
(New)

(Same subject as 16.412J)
Prereq.: 6.041, 6.034 or permission of instruc-
tor
G (Fall)
3-0-9 H-LEVEL Grad Credit

Algorithms and paradigms for developing em-
bedded systems that are able to operate
autonomously for years at a time within harsh
and uncertain environments. Focus on sys-
tems that demonstrate high levels of deduction
and adaptation. Draws upon a diverse set of
computational methods from artificial intel-
ligence, operations research, software en-
gineering, and control. Topics include:
real-time deduction and search, automated
planning, scheduling and execution, model-
based diagnosis and failure recovery, reactive
planning, hybrid systems, and agent architec-
tures. 8 Engineering Design Points.
B. Williams, L. Kaelbling

6.836 Embodied Intelligence

Prereq.: 6.034, 18.03, 18.06, permission of in-
structor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Studies how to build intelligent systems that
have physical embodiment. Examines specific
problems, historical solutions, and contem-
porary research into the area of autonomous
embodied systems. Topics: dynamical model-
ing of agent/environment interaction; neural
modeling of perception and action systems; is-
sues in vision and robotics; evolutionary model-
ing techniques; behavior-based approaches;
and pre-cognitive and cognitive architectures.
Examines problems and sources of simplifica-
tion presented by a physically embodied sys-
tem relative to unembodied intelligence.
R. A. Brooks

6.837 Computer Graphics

Prereq.: 6.046J, 18.06
G (Fall)
3-0-9

Introduction to computer graphics hardware, al-
gorithms, and software. Topics include: line
generators, affine transformations, line and
polygon clipping, splines, interactive techni-
ques, perspective projection, solid modeling,
hidden surface algorithms, lighting models,
shading, and animation. Substantial program-
ming experience required. 6 Engineering
Design Points.
S. Teller

6.838J Advanced Topics in Computer
Graphics

(Same subject as 4.214J)
Prereq.: 6.837
G (Fall)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

See description under subject 4.214J.
J. Dorsey, S. Teller, L. McMillan

6.840J Theory of Computation

(Same subject as 18.404J)
Prereq.: 18.310 or 18.062/6.042J
G (Fall)
4-0-8 (H except XVIII)

See description under subject 18.404J.
M. Sipser

6.841J Advanced Complexity Theory

(Same subject as 18.405J)
Prereq.: 6.840J/1 8.404J
G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject 18.405J.
S. Goldwasser, D. A. Spielman

6.844 Computability Theory of and with
Scheme
(New)

Prereq.: 6.001, 6.042J or 18.310
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Theory for programmers. Introduction to
programming and computability theory based
on a term-rewriting, "substitution" model of
computation by Scheme programs with side-ef-
fects. Computation as algebraic manipulation:
provable and valid inequalities for multivariate
polynomials. Scheme evaluation as algebraic
manipulation and term rewriting theory.
Paradoxes from self-application and introduc-
tion to formal programming semantics. Un-
decidability of the Halting Problem for Scheme.
Properties of recursively enumerable sets,
leading to Incompleteness Theorems for
Scheme equivalences. Introduction to logic for
program specification and verification. Hilbert's
Tenth Problem. Alternate years.
A. R. Meyer

6.846 Parallel Processing: Systems
Architecture and Applications

Prereq.: 6.823 or permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Principles in the design and programming of
parallel machines. Continuum, particle, and
graph applications. Communication and
synchronization. Locality in parallel computa-
tions. Computational models and parallel com-
puters: dataflow, shared memory, data
parallel, and message passing. Parallel
machine mechanisms such as full-empty
synchronization bits, cache coherence, and
multithreading. Design and performance
evaluation of multiprocessor systems. Compila-
tion and runtime technologies: partitioning,
placement, and scheduling. Substantial project
required. Alternate years. 4 Engineering
Design Points.
A. Agarwal

6.852J Distributed Algorithms

(Same subject as 18.437J)
Prereq.: 6.046J
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Design and analysis of concurrent algorithms
emphasizing those suitable for use in dis-
tributed networks. Process synchronization a-
location of computational resources,
distributed consensus, distributed graph algo-
rithms, election of a leader in a network, dis-
tributed termination, deadlock detection,
concurrency control, communication, and clock
synchronization. Special consideration given to
issues of efficiency and fault tolerance. Fo'ma
models and proof methods for distributed com-
putation. Alternate years.
N. A. Lynch

6.854J Advanced Algorithms

(Same subject as 18.415J)
Prereq.: 6.046J; 18.06 or 18.700
G (Fall)
3-0-9 H-LEVEL Grad Credit

A first-year graduate course in algorithms. Em-
phasizes fundamental algorithms and ad-
vanced methods of algorithmic design,
analysis, and implementation. Data structures
Network flows. Linear programming. Computa-
tional geometry. Approximation algorithms.
D. R. Karger

6.855J Network Optimization

(Same subject as 15.082J)
Prereq.: 6.046J or 6.251J or 15.081J or pe-
mission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject 15.082J.
T. L. Magnanti, A. S. Schulz

6.856J Randomized Algorithms

(Same subject as 18.416J)
Prereq.: 6.046J; 6.041 or 6.042J
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

Studies how randomization can be used to
make algorithms simpler and more efficient via
random sampling, random selection of wit-
nesses, symmetry breaking, and Markov
chains. Models of randomized computation
Data structures: hash tables, and skip lists
Graph algorithms: minimum spanning trees.
shortest paths, and minimum cuts. Geometric
algorithms: convex hulls, linear programmirg
in fixed or arbitrary dimension. Approximate
counting; parallel algorithms; online algo-
rithms; derandomization techniques; and toc's
for probabilistic analysis of algorithms. Alte
nate years.
D. R. Karger
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85- Network and Computer Security

6.033, 6.042J

-iques for achieving security in multi-user
.ter systems and distributed computer
.s. Topics: physical security; discretion-
J mandatory access control; biometrics;
ation-flow models of security; covert
:1s; models for integrity; elementary cryp-
hy; logic of authentication; electronic
'iruses; firewalls; electronic voting; risk

.:..sment; secure web browsers.
- ivest

6.859J1 Combinatorial Optimization

subject as 15.083J)
15.081J or permission of instructor

'ear 2001-02: Not offered
1 'Year 2002-03: G (Fall)

H-LEVEL Grad Credit

See description under subject 15.083J.
Berfsimas

6.863J Natural Language and the Computer
Representation of Knowledge

Same subject as 9.611J)
6.034

* ng)
-LEVEL Grad Credit

nship between computer representation
ledge and the structure of natural Ian-
Emphasizes development of the

-al skills necessary to judge the com-
nal implications of grammatical for-
s, and uses concrete examples to

:e particular computational issues. Effi-
arsing algorithms for context-free gram-
iugmented transition network
ars. Question answering systems. Ex-
laboratory work on building natural Ian-
processing systems. 8 Engineering
Points.

-Jerwick

6 866 Machine Vision

.: 6.003 or permission of instructor
I F-i)

H-LEVEL Grad Credit

ve introduction to the process of
ting a symbolic description of the en-
ent from an image. Students expected
cd the 6.801 lectures as well as oc-
al seminar meetings on special topics.
1 presented in 6.801 is supplemented
ng from the literature. Students re-
o prepare a paper analyzing research

ected area.
L' Horn

6.867 Machine Learning and Neural
Networks
(New)

Prereq.: 6.034, 18.06, 6.041 or 18.05
G (Fall)
3-0-9 H-LEVEL Grad Credit

Techniques and algorithms in machine learn-
ing; statistical inference as a foundation for
these methods; simple perceptrons; boosting;
support vector machines; hidden Markov
models; and Bayesian networks.
T. Jaakkola

6.868J The Society of Mind

(Same subject as MAS.731J)
Prereq.: Must have read The Society of Mind,
permission of instructor
G (Spring)
2-0-10 H-LEVEL Grad Credit

Introduction to a theory that tries to explain
how minds are made from collections of
simpler processes. Treats such aspects of
thinking as vision, language, learning, reason-
ing, memory, consciousness, ideals, emotions,
and personality. Incorporates ideas from
psychology, artificial intelligence, and com-
puter science to resolve theoretical issues
such as wholes vs parts, structural vs function-
al descriptions, declarative vs procedural repre-
sentations, symbolic vs connectionist models,
and logical vs common-sense theories of learn-
ing. Enrollment limited.
M. Minsky

6.871 Knowledge-Based Applications
Systems

Prereq.: 6.034
G (Spring)
3-0-9 H-LEVEL Grad Credit

Development of programs containing a sig-
nificant amount of knowledge about their ap-
plication domain. Outline: brief review of
relevant Al techniques; case studies from a
number of application domains, chosen to il-
lustrate principles of system development; dis-
cussion of technical issues encountered in
building a system, including selection of
knowledge representation, knowledge acquisi-
tion, etc.; and discussion of current and future
research. Hands-on experience in building an
expert system (term project). 8 Engineering
Design Points.
R. Davis, H. E. Shrobe

6.872J Medical Computing

(Same subject as HST.950J)
Prereq.: 6.034
G (Spring)
3-0-9 H-LEVEL Grad Credit

Analyzes computational needs of clinical
medicine, reviews systems and approaches
that have been used to support those needs,
and examines new technologies. Topics: the
nature of clinical data; architecture and design
of healthcare information systems; privacy and
security issues; medical expert systems; and
computing support for medical education.
Case studies of contemporary systems. Term
project using a large pseudonymized clinical
dataset integrates classroom topics. 6 En-
gineering Design Points.
P. Szolovits, I. Kohane, L. Ohno-Machado

6.873J Medical Decision Support
(New)

(Same subject as HST.951J)
Prereq.: 6.034 or HST.947; programming skills
or permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Presents the main concepts of decision
analysis, artificial intelligence, and predictive
model construction and evaluation in the
specific context of medical applications. Em-
phasizes the advantages and disadvantages
of using these methods in real-world systems
and provides hands-on experience. Technical
focus on decision analysis, knowledge-based
systems (qualitative and quantitative), learning
systems (including logistic regression, clas-
sification trees, neural networks), and techni-
ques to evaluate the performance of such
systems. Students produce a final project
using the methods learned in the subject,
based on actual clinical data. (Required for stu-
dents in the Master's Program in Medical Infor-
matics, but open to other graduate students
and advanced undergraduates.) 3 Engineering
Design Points.
L. Ohno-Machado, /. Kohane, P. Szolovits

6.875J Cryptography and Cryptanalysis

(Same subject as 18.425J)
Prereq.: 6.046J or 18.421
G (Fall)
3-0-9 H-LEVEL Grad Credit

A rigorous introduction to modern cryptog-
raphy. Emphasis on the fundamental cryp-
tographic primitives of public-key encryption,
digital signatures, pseudo-random number
generation, and basic protocols and their com-
putational complexity requirements.
S. Goldwasser

6.876J Advanced Topics in
Cryptography

(Same subject as 18.426J)
Prereq.: 6.875J
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

Recent results in cryptography and interactive
proofs. Lectures by instructor, invited
speakers, and students. Alternate years.
S. Goldwasser

6.891-6.899 Special Topics in the Computer
Sciences

Prer: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

A seminar-type discussion of special topics in
the computer sciences. Opportunity for
graduate students and instructors to inves-
tigate a topic of common interest. Topic and
staff announced each term. These subjects
given independently or sequentially, as cir-
cumstances require.
T. Lozano-Perez
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SpeCial Subjects

6.901 Inventions and Patents

Prereq.: 14.02
U (Fall)
3-0-6

Engineering School-Wide Elective Subject.
Description given at end of this chapter in
SWE section on page 637.
R. H. Rines

6.905 Supplementary Project Credit

Prereq.: Permission of instructor
U (Fall, Spring)
0-6-0

Provides six additional units of credit for
projects done in 6.111 Introductory Digital Sys-
tems Laboratory, when approved by the in-
structor in charge. Students must be
concurrently registered for 6.111 and approval
of instructor must be obtained prior to registra-
tion for 6.905. Does not contribute to satisfac-
tion of departmental or Institute Laboratory
requirement. Cannot be used to satisfy any En-
gineering Concentration requirements. Enroll-
ment may be limited and normally takes place
the week prior to drop date. 6 Engineering
Design Points.
J. L. Kirtley, Jr., D. E. Troxel

6.907 Supplementary Project Credit

Prereq.: Permission of instructor
U (Fall)
0-6-0

Provides six additional units of credit for
projects done in 6.035 Computer Language
Engineering when approved by instructor in
charge. Students must be concurrently
registered for 6.035, and approval of instructor
must be obtained prior to registration for
6.907. Does not contribute to satisfaction of
departmental or Institute Laboratory require-
ment. Cannot be used to satisfy any Engineer-
ing Concentration requirements. Enrollment
limited. 6 Engineering Design Points.
S. P. Amarasinghe

6.910 Special Studies in Electrical
Engineering and Computer Science

Prereq.: -
U (Fall, Spring, Summer)
Units arranged
Can be repeated for credit

Opportunity for individual study at the under-
graduate level related to electrical engineering
and computer science not covered by other
subjects offered by the Department. Student is
responsible for initiation of arrangements and
filing of proposal. Consult Department Under-
graduate Office.
A. C. Smith

6.911-6.914 Special Studies in Electrical
Engineering and Computer Science

Prereq.: -
U (Fall, IAP, Spring)
Units arranged [P/D/F]
Can be repeated for credit

6.915-6.919 Special Advanced
Undergraduate Subjects in Electrical
Engineering and Computer Science

Prereq.: -
U (Fall, IAP, Spring)
Units arranged
Can be repeated for credit

Advanced undergraduate subjects not offered
in the regular curriculum. Consult Department
to learn of offerings for a particular term.
Registration by permission of instructor.
A. C. Smith

6.921 VI-A Internship
(Revised Content)

Prereq.: -
U (Summer)
0-12-0 [P/D/F]

Provides academic credit for the first assign-
ment of VI-A students at companies affiliated
with the department's VI-A Internship Pro-
gram. Enrollment limited to students participat-
ing in the VI-A Internship Program.
M. Zahn

6.922 Advanced VI-A Internship

Prereq.: 6.921
U (Spring, Summer)
0-12-0 [P/D/F]

Provides academic credit for the second as-
signment of VI-A students at companies af-
filiated with the department's VI-A Internship
Program. Enrollment limited to students par-
ticipating in the VI-A Internship Program.
M. Zahn

6.923 Pre-Graduate VI-A Internship
(New)
Prereq.: 6.922
U (Spring, Summer)
0-12-0 [P/D/F]

Provides academic credit for the third assign-
ment of VI-A students at companies affiliated
with the department's VI-A Internship Pro-
gram. Enrollment limited to students participat-
ing in the VI-A Internship Program.
M. Zahn

6.929 Undergraduate Project Presentation

Prereq.: -
U (Fall, Spring, Summer)
0-3-0

Registration for written presentation of the ad-
vanced undergraduate project, when the
project work is carried out as part of a VI-A As-
signment. Consult Department Undergraduate
Off ice.
A. C. Smith

6.930 Management in Engineering

Prereq.: -
U (Fall)
3-0-9

Engineering School-Wide Elective Subject
Description given at end of this chapter in
SWE section on page 637.
A. V. dArbeloff, J.-H. Chun

6.931 Development of Inventions and
Creative Ideas

Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

Role of the engineer as patent expert and as
technical witness in court and patent inter-
ference and related proceedings. Rights and
obligations of engineers in connection with
educational institutions, government, and large
and small businesses. Various manners of
transplanting inventions into business opera-
tions, including development of New England
and other US electronics and biotech in-
dustries and their different types of institutions.
American systems of incentive to creativity
apart from the patent laws in the atomic ener-
gy and space fields. For graduate students
only; others see 6.901.
R. H. Rines

6.933J The Structure of Engineering
Revolutions

(Same subject as STS.420J)
Prereq.: Permission of instructor
G (Fall)
5-0-7 H-LEVEL Grad Credit

Provides an integrated approach to under-
standing the practice of engineering in the real
world. Students research the life cycle of a
major engineering project, new technology, or
startup company from multiple perspectivts
technical, economic, political, cultural. Em-
phasis on analyzing engineering artifacts, .n-
derstanding documentation, framing logical
arguments, communicating effectively, an
working in teams. (For Course VI students this
subject may be used to satisfy part of the
Department's Engineering Concentration re-
quirement. Consult instructor for details.) Er
rollment may be limited.
D. Mindell

6.938 Engineering Risk-Benefit Analyst

Prereq.: 18.02
G (Spring)
3-0-6 H-LEVEL Grad Credit

Engineering School-Wide Elective Subject
Description given at end of this chapter in
SWE section on page 637.
A. R. Odoni, G. Apostolakis

6.946J Classical Mechanics: A
Computational Approach

(Same subject as 12.620J, 8.351J)
Prereq.: 8.01, 18.03, 6.001 or equivalent
G (Fall)
3-3-6 H-LEVEL Grad Credit

See description under subject 12.620J.
G. J. Sussman, J. Wisdom
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6.951 Graduate VI-A Internship

p-er-q. 6.921 or 6.922 or 6.923
Spring, Summer)
[P/D/F]

P'y; ,des academic credit for a graduate as-
sgrent of graduate students at companies

t ed with the department's VI-A Internship
p' cam. Enrollment limited to graduate stu-

je participating in the VI-A Internship Pro-

.n

6.952 Graduate VI-A Internship

Pre q .: 6.951
3 F -, Spring, Summer)

9 [P/D/F]

Provides academic credit for graduate stu-
den, who require an additional term at the
romrany to complete the graduate assign-
ment of the department's VI-A Internship Pro-
g'ar, This academic credit is for registration
2,jrnrses only and cannot be used toward ful-

the requirements of any degree program.
nent limited to graduate students par-

pating in the VI-A Internship Program.
V. Zahn

6.961 Introduction to Research in Electrical
Engineering and Computer Science

Prereq. -
G Frll, Spring, Summer)
Urits arranged

Opportunity to become involved in graduate re-
search, under guidance of a staff member, on
a problem of mutual interest to student and su-
Der, sor. Recommended for all full-time
gadjate students entering the Department of

otiical Engineering and Computer Science.
dual programs subject to approval of
.sor in charge. Enrollment restricted to
ir graduate students in Electrical En-
ring and Computer Science. Normal
ration is for 12 units.

4 Smith

6 962--6.969 Special Studies in Electrical
Engineering and Computer Science

, Spring, Summer)
-arranged

re repeated for credit

lunity for study of graduate-level topics
I to electrical engineering and computer
o but not included elsewhere in the cur-
i. Registration under this subject normal-

I for situations involving individual study
supervision of a faculty member) con-
topics of mutual interest to student and

isor, but may, when appropriate, be
,r small study groups. Normal registra-
for 12 units. Registration subject to ap-
of professor in charge.

Smith

6.971-6.979 Special Subjects in Electrical
Engineering and Computer Science

Prereq.: -
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Opportunity for group study of advanced sub-
jects related to Electrical Engineering and
Computer Science not otherwise included in
curriculum. Offerings initiated by members of
EECS faculty on an ad hoc basis, subject to
departmental approval.
A. C. Smith

6.980 Teaching Electrical Engineering
and Computer Science

Prereq.: -
G (Fall, Spring)
Units arranged [P/D/F]
Can be repeated for credit

For qualified students interested in gaining
teaching experience. Classroom, tutorial, or
laboratory teaching under the supervision of a
faculty member. Enrollment limited by
availability of suitable teaching assignments.
F. C. Hennie

6.981 Teaching Electrical
Engineering and Computer Science

Prereq.: -
G (Fall, Spring)
Units arranged [P/D/F]
Can be repeated for credit

For Teaching Assistants in Electrical Engineer-
ing and Computer Science, in cases where
teaching assignment is approved for academic
credit by the department.
F. C. Hennie

6.991 Research in Electrical Engineering
and Computer Science

Prereq.: -
G (Fall, Spring, Summer)
Units arranged [P/D/F]
Can be repeated for credit

For Research Assistants in Electrical Engineer-
ing and Computer Science, in cases where the
assigned research is approved for academic
credit by the department. Hours arranged with
research supervisor.
A. C. Smith

6.UR Undergraduate Research in Electrical
Engineering and Computer Science

Prereq.: -
U (Fall, Spring, Summer)
Units arranged [P/D/F]
Can be repeated for credit

Extended participation in the work of a faculty
member or research group, including inde-
pendent study of the literature, direct involve-
ment in the group's research, and project work
under an individual faculty member. Research
is arranged by mutual agreement between the
student and a member of the faculty of the
Department of Electrical Engineering and Com-
puter Science, and may continue over several
terms. Forms and instructions for the initial let-
ter of intent and final summary report are avail-
able in the Department Undergraduate Office.
Grading P/D/F only.
A. C. Smith

6.ThG Graduate Thesis

Prereq.: -
G (Fall, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Program of graduate research leading to the
writing of an M.Eng., S.M., E.E., E.C.S., Ph.D.,
or Sc.D. thesis; to be arranged by the student
and an appropriate MIT faculty member.
A. C. Smith
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Course 7 Biology

For degree requirements, see listing in
Chapter VII under the School of Science.

7.UR Undergraduate Research

Prereq.: -
U (Fall, Spring)
Units arranged [P/D/F]
Can be repeated for credit

7.URG Undergraduate Research

Prereq.: -
U (Fall, Spring)
Units arranged
Can be repeated for credit

Undergraduate research opportunities in the
Department of Biology. For further information,
consult the Departmental Coordinator: Gene
Brown. Permission of department required.

7.012, 7.013, 7.014 Introductory Biology

Prereq.: -
U (Fall, Spring)
5-0-7 BIOLOGY

All three subjects cover the same core
material, which includes the fundamental prin-
ciples of biochemistry, genetics, molecular biol-
ogy, and cell biology. In addition, each version
of the subject has its own distinctive material,
described below. The core material focuses on
function at a molecular level: the structure and
regulation of genes, and the structure and syn-
thesis of proteins; how these molecules are in-
tegrated into cells; and how cells are
integrated into multicellular systems and or-
ganisms.
Fall Term: 7.012. Exploration into areas of cur-
rent research in cell biology, immunology,
neurobiology, developmental biology, and
evolution. Spring Term: 7.013. Application of
the fundamental principles toward an under-
standing of cells, human genetics and dis-
eases, infectious agents, cancer, the immune
system, and evolution. Spring Term: 7.014. Ap-
plication of the fundamental principles toward
an understanding of microorganisms as
geochemical agents responsible for the evolu-
tion and renewal of the biosphere and of their
role in human health and disease.
Fall Term: 7.012: E. Lander, R. Weinberg
Spring Term: 7.013: H. Sive, T. Jacks
7.014: S. Chisholm, G. Walker

7.02 Introduction to Experimental Biology

Prereq.: 7.012 or 7.013 or 7.014
U (Fall, Spring)
2-8-5 Institute LAB

Application of experimental techniques in
biochemistry, microbiology, and cell biology.
Emphasizes integrating factual knowledge with
understanding the design of experiments and
data analysis to prepare the students for re-
search projects. Concurrent registration with
7.03 or 7.05 is recommended. 12 units may be
applied to the General Institute Laboratory Re-
quirement.
Fall Term: M. Pardue, A. Amon, A. Chess,
A. Rich
Spring Term: U. RajBhandary, L. Guarente,
L. Steiner, A. Rich

7.03 Genetics

Prereq.: 7.012 or 7.013 or 7.014
U (Fall)
4-0-8 REST

The principles of genetics with application to
the study of biological function at the level of
molecules, cells, and multicellular organisms,
including humans. Structure and function of
genes, chromosomes and genomes. Biological
variation resulting from recombination, muta-
tion, and selection. Population genetics. Use
of genetic methods to analyze protein function,
gene regulation and inherited disease.
C. Kaiser, D. Page

7.05 General Biochemistry

Prereq.: 5.12; 7.012 or 7.013 or 7.014 or per-
mission of instructor
U (Spring)
5-0-7 REST
Credit cannot also be received for 5.07

Contributions of biochemistry toward an under-
standing of the structure and functioning of or-
ganisms, tissues, and cells. Chemistry and
functions of constituents of cells and tissues
and the chemical and physical-chemical basis
for the structures of nucleic acids, proteins,
and carbohydrates. General metabolism of car-
bohydrates, fats, and nitrogen-containing
materials such as amino acids, proteins, and
related compounds.
G. M. Brown, D. Bartel, M. Yaffe

7.06 Cell Biology

Prereq.: 7.03, 7.05
U (Spring)
4-0-8

Biology of cells of higher organisms: structure,
function, and biosynthesis of cellular
membranes and organelles; cell growth and
oncogenic transformation; transport, receptors
and cell signaling; the cytoskeleton, the ex-
tracellular matrix, and cell movements;
chromatin structure and RNA synthesis.
P. Sorger, H. Lodish

7.11 Biology Teaching

Prereq.: -
U (Fall, Spring)
Units arranged
Can be repeated for credit

For qualified undergraduate students inter-
ested in gaining some experience in teaching
Laboratory, tutorial, or classroom teaching
under the supervision of a faculty member Stu
dents selected by interview.
Consult Biology Education Office.

7.13 Experimental Microbial Genetics

Prereq.: 7.02, 7.03, 7.05
U (Fall)
2-16-6

Subject uses molecular genetics to examine
how Gram-positive and Gram-negative bac-
teria can be used in novel and relevant biocon-
version processes, for example, to synthesize
precursors to the drug Crixivan, a potent n-
hibitor of HIV replication, or to synthesize reta
bolites as food supplements. Students engage
in independent research projects to addr s
unanswered questions relating to these rvoces
sess. Techniques used include plasmid
manipulation, genetic complementation,
mutagenesis, PCR, and DNA sequencing, en-
zyme assays, and gene expression studie
A. J. Sinskey, P. Lessard

7.16 Experimental Molecular Biology:
Biotechnology 1I

Prereq.: 7.02, 7.03, 7.05
U (Spring)
2-16-6

This laboratory will use yeast as an exper."'>
tal system to study fundamental problems .
understanding cell cycle and chromosome
segregation. The experimental work will cY1
bine genetic approaches with the tools of
molecular and cell biology to identify and cha'-
acterize novel genes that act on these pr:
ses.
F. Solomon, A. Amon
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7.17 Experimental Molecular Biology:
8 0tchnology Ill

Prer-..: 7.02, 7.03, 7.05
U (Spring)
2.166

Cei. and Molecular biology lab that uses recom-
binant DNA methods and optical microcopy to
study cellular mechanisms in eukaryotic cells.
The projects focus on mechanisms of intracel-
ular protein translocation and cytoskeletal rear-
rangpment. Students explore the recombinant
Iluoscent proteins using imaging techniques
and :escribe the effects of the expressed
proie n on cell motility, the cell cycle, or the or-
,an :ation and function of cytoplasmic organel-
es y.d the cyoskeleton.
ki Pardue, T. Littleton

7.18 Topics in Experimental Biology
(Nev.
Premq.: 7.02, 7.03, 7.05
U (Fall, Spring)
2.6-16

Studifnts carry out independent experimental
studv under the direction of a member of the
Biology Department faculty. Subject allows stu-
lents with a strong interest in independent re-
search to fulfill the project laboratory
'equirement for the Biology Department Pro-
-ram in the context of a research laboratory at
lIT Written and oral presentation of the re-

sear:r results is required. The permission of
--e faculty supervisor and the Biology Under-
graduate Office must be obtained in advance.
Consult Biology Department.

7.20 Human Physiology

q.: 7.05
1)

?:rqprehensive subject in human physiology,
asizing the molecular basis and applied
s of organ function and regulation in
and disease. Material covered includes
1w of cell structure and function, as well
mechanisms by which the endocrine
rvous systems integrate cellular metabo-
pecial emphasis on examining the car-
cular, pulmonary, gastrointestinal, and

systems.
Rosenberg, M. Krieger

'21 licrobial Physiology

7.05, 7.03

mical properties of bacteria and other
rganisms that enable them to grow
a variety of conditions. Interaction be-
oacteria and bacteriophages. Genetic
etabolic regulation of enzyme action and
e formation.

Walker, B. Magasanik

7.22 Developmental Biology

Prereq.: 7.03, 7.06
U (Fall)
4-0-8

The principles involved in morphogenesis and
the determination of complex cellular patterns
are examined using examples from animal sys-
tems in which the tools of genetics, molecular
biology and cell biology have been applied to
reveal mechanism.
/. Rebay, M. Constantine-Paton

7.23 General Immunology
(Revised Content and Units)

Prereq.: 7.05, 7.03, 7.06, or permission of in-
structor
U (Fall)
5-0-7

A comprehensive survey of molecular, genetic,
and cellular aspects of the adaptive immune
response. Topics include cells and organs of
the immune system, antigen-antibody reac-
tions, immunoglobulin structure, im-
munoglobulin classes, organization and
rearrangement of immunoglobulin genes,
major histocompatibility complex (MHC),
genes encoding MHC proteins and T-cell an-
tigen-specific receptors, development and func-
tions of B and T lymphocytes, complement,
immunity to infectious diseases and tumors, hy-
persensitivity, immunodeficiencies, transplanta-
tion, autoimmunity, evolution of immune
response.
L. Steiner, J. Chen

7.24 The Protein Folding Problem

(Subject meets with 7.88J, 5.48J, 10.543J)
Prereq.: 7.05 or 5.07 or equivalent
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
4-0-8

See description under subject 7.88J.
J. A. King

7.25 Biological Regulatory Mechanisms

Prereq.: 7.02, 7.03, 7.05
U (Spring)
4-0-8

Cells utilize a variety of mechanisms to regu-
late gene expression, growth, development,
and behavior in response to both external and
internal conditions. Examines basic principles
of biological regulation, focusing on several
well-studied examples. Reading includes
primary literature and review articles. Enroll-
ment limited to 40.
A. Grossman, B. Magasanik

7.27 Principles of Human Disease

Prereq.: 7.03, 7.05, 7.06
U (Spring)
4-0-8

Covers current understanding of and modern
approaches to human disease, emphasizing
the molecular and cellular basis of both
genetic disease and cancer. Specific topics in-
clude the genetics of simple and complex
traits; Karyotypic analysis and positional clon-
ing; genetic diagnosis; the roles of oncogenes
and tumor suppressors in tumor initiation,
progression and treatment; the interaction be-
tween genetics and environment; animal
models of human disease; cancer; and conven-
tional and gene therapy treatment strategies.
J. A. Lees, D. Housman

7.28 Molecular Biology

(Subject meets with 7.58)
Prereq.: 7.03; 7.05
U (Spring)
5-0-7

Detailed analysis of the biochemical
mechanisms that control the maintenance, ex-
pression, and evolution of prokaryotic and
eukaryotic genomes. Topics covered in lecture
and readings of relevant literature include:
gene regulation, DNA replication, genetic
recombination, and translation. Logic of ex-
perimental design and data analysis em-
phasized. Presentations include both lectures
and group discussions of representative
papers from the literature.
S. Bell, T. Baker

7.29J Cellular Neurobiology

(Same subject as 9.09J)
Prereq.: 7.05
U (Spring)
4-0-8

An introduction to the structure and function of
the nervous system. Emphasis placed on the
cellular properties of neurons and other ex-
citable cells. Includes the structure and
biophysical properties of excitable cells, synap-
tic transmission, neurochemistry,
neurodevelopment, and integration of informa-
tion in simple systems and the visual system.
A. Chess, W. G. Quinn

7.30J Fundamentals of Ecology

(Same subject as 1 .01 8J)
Prereq.: 7.012/7.013/7.014 recommended
U (Fall)
3-1-8 REST

See description under subject 1.01 8J.
S. W Chisholm
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7.31 Current Topics in Mammalian Biology:
Medical Implications

Prereq.: 7.05, 7.06 or permission of instructor
U (Spring)
4-0-8

Covers recent advances in mammalian cell
and developmental biology with particular em-
phasis on approaches that utilize mouse
genetics. Subject combines formal lectures on
selected topics with readings of original papers
which are discussed in class. Major emphasis
on the implications of mechanisms of human
genetic diseases. Topics include: early mam-
malian development; genomic imprinting; X in-
activation; mammalian cloning by nuclear
transplantation; cell migration; nervous system
development; central nervous system
degenerative diseases such as Alzheimer's
and Huntington's disease.
F. Gertler, R. Jaenisch

7.33J Cognitive and Behavioral Genetics
(Revised Content)

(Subject meets with 9.19J, 7.66J, 9.191J)
Prereq.: 9.01; 7.012/7.013/7.014, or permis-
sion of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9

See description under subject 9.19J.
E. Nedivi, S. Pinker, D. Housman

7.340-7.349 Advanced Undergraduate
Seminars

Prereq.: 7.03, 7.05, 7.06, or 7.28
U (Fall, Spring)
2-0-4 [P/D/F]
Can be repeated for credit

Seminars covering topics of current interest in
biology. Includes reading and analysis of re-
search papers and student presentations. Con-
tact Biology Education Office for topics.
H. R. Horvitz, Staff

7.35 Topics in Metabolic Biochemistry

(Subject meets with 7.75J, 5.77J)
Prereq.: 7.05 or 5.07
U (Fall)
4-0-8

See description under subject 7.75J.
G. M. Brown

7.37J Molecular and Engineering Aspects
of Biotechnology

(Same subject as 10.441J, BEH.361J)
Prereq.: 7.03 or 7.05, 5.60
U (Spring)
4-0-8

Biological and bioengineering principles for
utilization of animal cells and bacteria for
production of recombinant protein products:
post-translational processing and secretion of
proteins; gene cloning and expression in mam-
malian cells; physiology of cell growth and in
vitro cultivation; bioreactor design; protein
recovery and purification; site-specific mutation
of proteins; transgenic animals and plants.
L. G. Griffith, H. Lodish

7.391 Special Problems for Undergraduates

Prereq.: -
U (Fall, Spring)
Units arranged
Can be repeated for credit

Used for students receiving Advanced Place-
ment credit and transfer credit. Program of
study or research to be arranged with a Depart-
ment faculty member. Written report required.
Permission of Department required.
Consult Biology Education Office.

7.40 Biotechnology: Engineering of
Macromolecules

Prereq.: 7.05
U (Spring)
3-0-6

Fundamentals of genetics and biochemical
principles for the synthesis, design, and en-
gineering of biopolymers such as polyesters
and polysaccharides. Principles underlying
structure-function properties of biopolymers.
Topics include conformation analysis and
molecular properties of polymer chains in solu-
tion.
C. K. Rha, A. J. Sinskey

7.410 Applied Statistics

Prereq.: Permission of instructor
G (Spring)
3-0-9 [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Applied statistics covers probability and dis-
tributions (normal binomial, poisson, exponen-
tial, lognormal, and uniform), estimation and
hypothesis testing, parametric and non-
parametric one-sample and two-sample tests
of means, analysis of variance for crossed and
nested designs, inar and multiple regression
with residual analysis, correlation and discrete
data analysis using chi-squared tests. Discus-
sion of experimental and sampling designs are
included. Examples use data from biological
studies.
Starczak

7.411-7.419 Seminars in Biological
Oceanography

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Selected topics in biological oceanography.
Information: J. McDowell (Woods Hole Staff).

7.421 Special Problems in Biological
Oceanography

Prereq.: -
G (Fall, Spring)
Units arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Advanced problems in biological oceanog-
raphy with assigned reading and consultation.
Information: J. McDowell (Woods Hole Staff).

7.431 Topics in Marine Ecology

Prereq.: Permission of instructor
G (Fall, Spring)
2-0-4 H-LEVEL Grad Credit
Can be repeated for credit

Lectures and discussions on ecological prin-
ciples and processes in marine populations,
communities, and ecosystems. Topics vary
from year to year.
H. Caswell, R. Harbison (WHOI)

7.432 Topics in Marine Physiology and
Biochemistry

Prereq.: Permission of instructor
G (Fall, Spring)
2-0-4 H-LEVEL Grad Credit
Can be repeated for credit

Lectures and discussions on physiological an
biochemical processes in marine organisms.
Topics vary from year to year.
H. Hahn

7.434 Topics in Zooplankton Biology

Prereq.: Permission of instructor
G (Fall, Spring)
2-0-4 H-LEVEL Grad Credit
Can be repeated for credit

Lectures and discussions on the biology of
marine zooplankton. Topics vary from year to
year.
L. Madin (WHOI)

7.435 Topics in Benthic Biology

Prereq.: Permission of instructor
G (Fall, Spring)
2-0-4 H-LEVEL Grad Credit
Can be repeated for credit

Lectures and discussions on the biology of
marine benthos. Topics vary from year to ye.
L. Mullineaux, R. Scheltema (WHOI)

7.436 Topics in Phytoplankton Biology

Prereq.: Permission of instructor
G (Fall, Spring)
2-0-4 H-LEVEL Grad Credit
Can be repeated for credit

Lectures and discussion on the biology of
marine phytoplankton. Topics vary from year
to year.
R. Olson, H. Sosik, D. Anderson (WHOI)

7.437 Topics in Molecular Biological
Oceanography

Prereq.: Permission of instructor
G (Fall, Spring)
2-0-4 H-LEVEL Grad Credit
Can be repeated for credit

Lectures and discussion on molecular biolog
cal oceanography. Topics vary from year to
year.
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7 38 Topics in the Behavior of Marine
Ammals
p req.: Permission of instructor

F iall, Spring)
2 4 H-LEVEL Grad Credit

be repeated for credit

L, -tures and discussion on the behavioral biol-
3-, of marine animals. Topics vary from year

e ar.
' yack

7 139 Topics in Marine Microbiology

P req.: Permission of instructor
- Fall, Spring)
3>4 H-LEVEL Grad Credit

O be repeated for credit

..-:tures and discussion on the biology of
rine prokaryotes. Topics vary from year to

Dunlap, J. Waterbury (WHOI)

T-140 An Introduction to Mathematical
Ecology

D..req.: 18.01, 1.018J, or equivalent, or per-
, sion of instructor

Ad Year 2001-02: G (Spring)
Ad Year 2002-03: Not offered

6 H-LEVEL Grad Credit

vers the basic models of population growth,
nography, population interaction (competi-
* predation, mutualism), food webs, har-
ing, and infectious disease, and the
hematical tools required for their analysis.
ause these tools are also basic to the
ysis of models in biochemistry, physiology,
behavior, subject also broadly relevant to
ents whose interests are not limited to
.gical problems.

Veubert, H. Caswell

Biological Oceanography
*q.: Advanced level training in biology
pring)
) H-LEVEL Grad Credit

isive overview of biological oceanography.
)r paradigms discussed, and dependence
ological processes in the ocean on physi-
ind chemical aspects of the environment
nined. Surveys the diversity of marine
ats, major groups of taxa inhabiting those
tats, and the general biology of the various
the production and consumption of or-
material in the ocean, as well as factors

-olling those processes. Species diversity,
ture of marine food webs, and the flow of
jy within different marine habitats detailed
.ontrasted.
neda, H. Sosik (WHOI)

7.491 Research in Biological
Oceanography
Prereq.: -
G (Fall, Spring)
Units arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Directed research in biological oceanography
not leading to graduate thesis and generally
done before the qualifying examination. Pos-
sible areas include population dynamics,
physiology, and cytology of marine microor-
ganisms; physiology, nutrition, and productivity
of phytoplankton; influence of organisms on
the composition of seawater; systematics,
physiology, and ecology of pelagic larvae,
zooplankton, benthos, and mesopelagic
fishes; physiology and migration of large
fishes; diving physiology; and use of sound by
marine mammals.
(Woods Hole Staff)

7.ThG Graduate Biology Thesis

Prereq.: -
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Program of graduate research, leading to the
writing of a Ph.D. thesis; to be arranged by the
student and an appropriate MIT faculty mem-
ber.
T. Orr-Weaver, A. Grossman

7.50 Method and Logic in Molecular
Biology

Prereq.: 7.51 and 7.52, or permission of in-
structor
G (Fall)
4-0-8 [P/D/F] H-LEVEL Grad Credit

Logic and experimental design: an in-depth dis-
cussion and assessment of biochemical, physi-
cal, and genetic methods employed in testing
hypotheses. Limited to Course VII graduate
students.
D. Housman, J. Lees, C. Kaiser, P. Sorger,
L. Guarente, P. Garrity

7.51 Biochemistry for Graduate
Students

Prereq.: Permission of instructor
G (Fall)
5-0-7 H-LEVEL Grad Credit

Fundamental principles of biochemistry.
Analysis of the mode of action and structure of
regulatory, binding, and catalytic proteins.
T. Baker, R. T. Sauer, F. Solomon

7.52 Genetics for Graduate Students

Prereq.: Permission of instructor
G (Fall)
4-0-8 H-LEVEL Grad Credit

Principles and approaches of genetic analysis,
including Mendelian systems and prokaryotic
genetics. Application of principles to biological
function, including regulation and develop-
ment. Mechanisms of recombination, mutation,
and evolution. Review of problem sets and
exams supplement lectures.
H. R. Horvitz, T. Orr-Weaver
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7.547J Principles and Practice of Drug
Development

(Same subject as 15.136J, 10.547J, HST.920J)
Prereq.: Permission of instructor
G (Fall)
3-0-6 H-LEVEL Grad Credit

See description under subject 15.136J.
T. J. Allen, C. L. Cooney, S. N. Finkelstein,
R. H. Rubin, A. J. Sinskey

7.548J Perspectives in Biological
Engineering

(Same subject as BEH.400J)
Prereq.: Permission of instructor
G (Spring)
4-0-8 H-LEVEL Grad Credit

See description under subject BEH.400J.
D. A. Lauffenburger, Staff

7.58 Molecular Biology
(New)

(Subject meets with 7.28)
Prereq.: 7.03; 7.05
G (Spring)
5-0-7

Detailed analysis of the biochemical
mechanisms that control the maintenance, ex-
pression, and evolution of prokaryotic and
eukaryotic genomes. Topics covered in lecture
and readings of relevant literature include:
gene regulation, DNA replication, genetic
recombination, and translation. Logic of ex-
perimental design and data analysis are em-
phasized. Presentations include both lectures
and group discussions of representative
papers from the literature. Graduate students
are expected to explore the subject in greater
depth.
S. Bell, T. Baker

7.59J Teaching College-Level Science
(New)

(Same subject as 5.95J, 8.395J, 18.049J)
Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
2-0-2 [P/D/F]

Participatory seminar focuses on the
knowledge and skills necessary for teaching
science in higher education. Topics include:
theories of adult learning; course develop-
ment; promoting active learning, problem solv-
ing, and critical thinking in students;
communicating with a diverse student body;
using educational technology to further learn-
ing; lecturing; creating effective tests and as-
signments; and assessment and evaluation.
Students research and present a relevant topic
of personal interest. Subject is appropriate for
both novices and those with teaching ex-
perience.
L. Breslow
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7.60 Cell Biology I

Prereq.: 7.06
G (Spring)
4-0-8 H-LEVEL Grad Credit

The structure, duplication, and segregation of
eukaryotic chromosomes, regulation of genes
and genomes, cell cycle machinery and its
regulation. Emphasis on the techniques and
logic used to address important problems in
nuclear cell biology. Lectures on broad topic
areas in nuclear cell biology and discussions
on representative recent papers.
S. Bell, R. Young

7.61 Membranes, Receptors, and Signalling

Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

Principles of membrane structure and function
and the experimental approaches used to
analyze them. Cell surface receptors and sig-
nal transduction; transport across membranes;
endocytosis, subcellular sorting; cell adhesion
and its effects on cellular organization and
polarity. Illustrates the principles and methods
of cell biology from basic studies to applica-
tions to human disease states through lectures
and discussion sessions emphasizing litera-
ture readings. Limited enrollment.
M. Krieger, F. Getler

7.63 Immunology

Prereq.: Permission of instructor
G (Spring)
3-0-9 [P/D/F] H-LEVEL Grad Credit

Principles of immunology, including im-
munochemistry and molecular and cellular im-
munology. An in-depth critical analysis of
current literature in the field. Particular atten-
tion paid to the function of the immune system
as a whole as studied by modern methods and
techniques. Discussions of original papers sup-
plement lectures.
J. Chen, L. Van Parijs

7.66J Cognitive and Behavioral Genetics

(Subject meets with 9.19J, 7.33J, 9.191J)
Prereq.: 9.011, 9.012
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject 9.19J.
E. Nedivi, S. Pinker, D. Housman

7.67J Genetic Neurobiology

(Same subject as 9.322J)
Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-6 H-LEVEL Grad Credit

See description under subject 9.322J.
W. G. Quinn, J. T. Littleton

7.68J Cellular and Molecular Neurobiology
(New)

(Same subject as 9.175J)
Prereq.: -
G (Fall)
3-0-9

A seminar subject covering classic and recent
papers in major areas of neurobiology such as
excitable cells and membranes, synaptic func-
tion, cell type determination, axon guidance
and targeting, synapse formation and plas-
ticity. Class involves presentation and discus-
sion of primary literature. Focus on
experimental approach and interpretation em-
phasizing both limitations and breakthroughs.
M. Constantine-Paton, P. Garrity

7.70 Regulation of Gene Expression

Prereq.: 7.03, 7.05, 7.06; for undergraduates,
permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Studies molecular mechanisms responsible for
the regulation of gene expression in
prokaryotes and eukaryotes. The control of the
cell cycle gene activation and silencing and
other topics are examined. Classes involve
critical evaluation of primary research papers
in a seminar format.
A. Grossman, G. Fink

7.71 Biophysical Chemistry

(Subject meets with 5.64)
Prereq.: 5.13, 5.60, 5.07 or 7.05
G (Fall)
3-0-9

Principles of biophysical chemistry introduced,
using problems of protein folding and issues in
protein/protein interactions as unifying themes.
Topics include: molecular forces; a brief over-
view of protein structure; relevant aspects of
thermodynamics and kinetics; and introduc-
tions to X-ray crystallography, spectroscopy,
and 2D NMR and molecular modeling. Meets
with subject 5.64. Students who take 5.64 can-
not also receive credit for 7.71.
C. 0. Pabo, H. Schwalbe

7.72 Development

Prereq.: Permission of instructor
G (Fall)
3-0-9 [P/D/F]

Graduate discussion seminar examining in-
depth fundamental aspects of development
and differentiation. In addition, particular atten-
tion paid to the critical appraisal of current pub-
lished research in important areas of the field.
H. Sive, /. Rebay

7.75J Topics in Metabolic Biochemistry

(Subject meets with 5.77J, 7.35)
Prereq.: 7.05 or 5.07
G (Fall)
4-0-8 H-LEVEL Grad Credit

Special topics include major metabolic path-
ways for the biosynthesis of certain cellular
constituents and oxidative metabolism. Em-
phasis is on enzymology and methods used to
understand metabolism and enzymatic proces-
ses.
G. M. Brown

7.76 Topics in Protein Biochemistry

Prereq.: Permission of instructor
G (Spring)
2-0-7

In-depth analysis and discussion of classic a id
current literature with emphasis on the relatieon
ship between protein structure and function.
Topics include binding specificity; cooperativ v
and allostery; protein folding, evolution and
macromolecular assembly; sequence homoi-
ogy and prediction of structure; and protein ern-
gineering and design. Undergraduates shouk:
have taken 7.71 or 5.64.
R. Sauer

7.77 Nucleic Acids, Structure, Function,
Evolution and Their Interactions with
Proteins

Prereq.: 7.05 or 7.51
G (Spring)
3-0-9 H-LEVEL Grad Credit

Lectures, analysis, and discussion of current
literature, student presentations. Biochemical
biophysical, and genetic approaches to under-
standing nucleic acids. General properties,
functions, and structural motifs of DNA and
RNA. DNAs and RNAs as catalysts. Interac-
tion of nucleic acids with proteins such as
repressors, restriction and modification en-
zymes, aminoacyl-tRNA synthetases and other
proteins of the translational machinery. RNA
protein recognition. Selection and engineering
approaches for generating nucleic acid
molecules with novel catalytic and binding
properties.
U. RajBhandary, D. Bartel

7.82 Topics of Mammalian Development
and Genetics

Prereq.: -
G (Fall)
3-0-9 [P/D/F]

Seminar covering embryologic, molecular, and
genetic approaches to development in mice
and humans. Topics include preimplantation
development; gastrulation; embryonic stem
cells, gene targeting and nuclear cloning;
genomic imprinting; X-inactivation; sex deter-
mination; germ cells, fragile X syndrome;
prions.
R. Jaenisch, D. Page

7.88J The Protein Folding Problem

(Subject meets with 5.48J, 7.24, 10.543J)
Prereq.: 5.07 or 7.05 or equivalent
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
4-0-8 H-LEVEL Grad Credit

Mechanisms by which the amino acid se-
quence of polypeptide chains determines thr;:
three-dimensional conformation. Topics in-
clude: sequence determinants of secondary
structure; folding of newly synthesized polypep-
tide chains within cells; unfolding and refolding
of proteins in vitro; folding intermediates ag-
gregation and competing off-pathway reac-
tions; role of chaperonins, isomerases, and
other helper proteins; protein recovery
problems in the biotechnology industry; dis-
eases associated with protein folding defects
J. A. King
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7.90 Computational Functional Genomics
(New)

Prereq.: 7.28 or permission of instructor
G (Spring)
3-0-9

Study and discussion of computational ap-
proaches and algorithms for contemporary
problems in functional genomics. Topics in-
clude DNA chip design, experimental data nor-
malization, expression data representation
standards, proteomics, gene clustering, self-or-
ganizing maps, Boolean networks, statistical
graph models, Bayesian network models, con-
tinuous dynamic models, statistical metrics for
model validation, model elaboration, experi-
ment planning, and the computational com-
plexity of functional genomics problems.
R. Young, D. Gifford, T. Jaakkola

7.93 Selected Topics in Biology

Prereq.: -
G (Fall, Spring)
Units arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Classwork in various fields of biology not
covered by the regular subjects of instruction.
Consult Biology Education Office.

7.941 Research Problems

Prereq.: -
G (Fall)
Units arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

7.942 Research Problems

Prereq.: -
G (Spring)
Units arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Directed research in a field of biological
science, but not contributory to graduate thesis.
Consult Biology Education Office.

7.95 Cancer Biology

Prereq.: 7.03, 7.06
G (Spring)
3-0-9 [P/D/F] H-LEVEL Grad Credit

Intensive analysis of historical and current
developments in cancer biology. Topics
covered in lecture and through critical reading
of relevant literature include: principles of trans-
formation, viral and cellular oncogenes, tumor
suppressor genes, tumor cell growth, and
apoptosis.
T. Jacks, R. Weinberg

7.97 Topics in Evolution

Prereq.: 7.05 and permission of instructor
G (Spring)
2-0-7 H-LEVEL Grad Credit

Considers the role of evolutionary thought in
modern science. Topics include: discussion of
Darwin's The Origin of Species; molecular
studies of protein evolution; roles of neutral
mutation, recombination, and sex in evolution;
the RNA world and the origin of life: in vitro
selection and "test tube evolution"; human
evolution, evolutionary psychology, and
sociobiology; and the interplay between biologi-
cal thought and computer science, with refer-
ence to complexity theory, neural networks,
genetic programming, and artificial life.
C. Pabo

7.98J Neural Plasticity in Learning and
Development

(Subject meets with 9.30, 9.301J)
Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Roles of neural plasticity in learning and
memory and in development of invertebrates
and mammals. An in-depth critical analysis of
current literature of molecular, cellular, genetic,
electrophysiological, and behavioral studies.
Discussion of original papers supplemented by
introductory lectures.
S. Tonegawa, W. Quinn, M. Wilson
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Course 8 Physics

For degree requirements, see listing in
Chapter VII under the School of Science.

General Undergraduate
Subjects

8.UR Undergraduate Research

Prereq.: -
U (Fall, Spring, Summer)
Units arranged [P/D/F]
Can be repeated for credit

Undergraduate research opportunities in
physics. For further information, contact the
Departmental UROP Coordinator.
D. E. Pritchard

8.01 Physics I

Prereq.: -
U (Fall, Spring)
5-0-7 PHYSICS I
Credit cannot also be received for 8.012,
8.01 L or 8.01 X

Introduces classical mechanics. Space and
time: straight-line kinematics; motion in a
plane; forces and equilibrium; experimental
basis of Newton's laws; particle dynamics;
universal gravitation; collisions and conserva-
tion laws; work and potential energy; vibration-
al motion; conservative forces; inertial forces
and non-inertial frames; central force motions;
rigid bodies and rotational dynamics.
Fall Term: E. Farhi
Spring Term: Staff

8.012 Physics I

Prereq.: -
U (Fall)
5-0-7 PHYSICS I
Credit cannot also be received for 8.01, 8.01 L
or 8.01X

Elementary mechanics, presented at greater
depth than in 8.01. Newton's laws, concepts of
momentum, energy, angular momentum, rigid
body motion, and non-inertial systems. Uses
elementary calculus freely. Concurrent registra-
tion in a math subject more advanced than
18.01 is recommended. In addition to the
theoretical subject matter, several experiments
in classical mechanics are performed by the
students in the laboratory.
Staff

8.01 L Physics I

Prereq.: -
U (Fall)
5-0-7 PHYSICS I
Credit cannot also be received for 8.01, 8.012
or 8.01X

Introduction to classical mechanics (see
description under 8.01). Material is covered
over a Longer interval, so that the subject is
completed by the end of the Independent Ac-
tivities Period. During the first month of clas-
ses, substantial emphasis is given to reviewing
and strengthening pre-calculus mathematics,
basic physics concepts, and problem-solving
skills. Delay in the use of calculus permits stu-
dents more exposure to 18.01 before the
material is used in the physics. Overall con-
tent, depth, and difficulty is otherwise identical
to that of 8.01. Enrollment is limited to 140
freshmen. Students receive credit for 8.01 on
their transcripts. Credit cannot also be
received for 8.012 or 8.01 X.
F. Wuerthwein

8.01 X Physics I

Prereq.: -
U (Fall)
5-0-7 PHYSICS I
Credit cannot also be received for 8.01, 8.012
or 8.01L

An introduction to basic topics in physics, sup-
ported by take-home experiments. The se-
quence of topics includes space and time;
force, work, and mechanical energy; heat and
mechanical/thermal energy conversions;
electrical and chemical energy; atomicity and
kinetic theory of gases; introduction to wave
motion: Newtonian mechanics and gravitation;
and simple harmonic motion in mechanical sys-
tems. Kits of equipment are provided for the
performance of a relevant take-home experi-
ment as part of the homework each week.
Many of the experiments involve simple electri-
cal and electronic instrumentation.
Staff

8.02 Physics I
Prereq.: 8.01 or 8.012 or 8.01 L or 8.01X,
U (Spring)
5-0-7 PHYSICS 11
Credit cannot also be received for 8.022.
8.02T or 8.02X

Introduction to electromagnetism and electros-
tatics: electric charge, Coulomb's law, electric
structure of matter; conductors and dielectrics
Concepts of electrostatic field and potential
electrostatic energy. Electric currents, mag-
netic fields and Ampere's law. Magnetic
materials. Time-varying fields and Faraday's
law of induction. Basic electric circuits.
Electromagnetic waves and Maxwell's equa-
tions. Credit cannot also be received for 8 02X
Staff

8.022 Physics 11

Prereq.: 8.01 or 8.012 or 8.01L or 8.01X
U (Fall, Spring)
5-0-7 PHYSICS 11
Credit cannot also be received for 8.02, 8.02T
or 8.02X

Parallel to 8.02, but more advanced mathe-
matically. Some knowledge of vector calculus
assumed. Maxwell's equations, in both dif-
ferential and integral form. Electrostatic and
magnetic vector potential. Properties of
dielectrics and magnetic materials. In addition
to the theoretical subject matter, several expe'-
ments in electricity and magnetism are per-
formed by the students in the laboratory.
Credit cannot also be received for 8.02X.
Fall Term: R. Ashoori
Spring Term: Staff
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8.02T Physics I1

pereq.: 8.01 or 8.012 or 8.01 L or 8.01X; 18.01

. PHYSICS 11
:,edit cannot also be received for 8.02, 8.022
8.02X
roJuction to electromagnetism and electros-

,atics. electric charge, Coulomb's law, electric
;!ructure of matter; conductors and dielectrics.
cnicepts of electrostatic energy. Electric cur-

'e-s magnetic fields and Ampere's law. Mag-
e - materials. Time-varying fields and

Faraday's law of induction. Basic electric cir-
s Electromagnetic waves and Maxwell's

equations. This version of Physics 11 taught
us'g the TEAL (Technology Enabled Active
eajming) format which utilizes small group in-

-eraction and current technology. The
EALStudio Project at MIT is a new approach
onysics education designed to help students

o op much better intuition about, and con-
:e tal models of, physical phenomena.

Selcher

8.02X Physics I1
0rereq.: 8.01 or 8.012 or 8.01 L or 8.01X; 18.01
J pring)

riPHYSICS 11
.. t cannot also be received for 8.02, 8.022

2T

ned as a sequel to 8.01X, which is the
nmended but not required prerequisite.
emphasis on electricity and magnetism.
s include currents and DC circuits;
Atance, resistance, and nonsteady cur-
Coulomb's Law and electrostatic fields;

3:jss's Law; electric potential; magnetic fields
rrents; electromagnetic induction; mag-
n and matter; AC circuits and resonance;
iell's equations; electromagnetic fields in

electromagnetism and relativity;
)magnetic radiation as waves and
s. Kits of equipment are provided for

rformance of a relevant take-home ex-
ent as part of the homework each week.
)and

8 0 Physics Ill

: 8.02 or 8.022 or 8.02X; 18.02
Spring)

REST

anical vibrations and waves; simple har-
motion, superposition, forced vibrations
sonance, coupled oscillations and nor-
odes; vibrations of continuous systems;

lion and refraction; phase and group
,y. Optics; wave solutions to Maxwell's
ons; polarization; Snell's Law, inter-

:e, Huygens's principle, Fraunhofer dif-
in, and gratings.
erm: B. Wyslouch
jTerm: Staff

8.033 Special Relativity and Classical
Mechanics

Prereq.: 8.01, 18.02
U (Fall)
5-0-7

Normally taken by physics majors in their
sophomore year. Einstein's postulates; conse-
quences for simultaneity, time dilation, length
contraction, clock synchronization; Lorentz
transformation; relativistic effects and
paradoxes; invariants and four-vectors;
momentum, energy and mass; particle col-
lisions; and principle of equivalence.
S. Rappaport

8.04 Quantum Physics I

Prereq.: 8.03 or 6.014; 18.03 or 18.034
U (Fall, Spring)
5-0-7 REST

Experimental basis of quantum physics:
photoelectric effect, Compton scattering,
photons, Franck-Hertz experiment, the Bohr
atom, electron diffraction, deBroglie waves,
and wave-particle duality of matter and light. In-
troduction to wave mechanics: Schroedinger's
equation, wave functions, wave packets, prob-
ability amplitudes, stationary states, the
Heisenberg uncertainty principle and zero-
point energies. Solutions to Schroedinger's
equation in one dimension: transmission and
reflection at a barrier, barrier penetration,
potential wells, the simple harmonic oscillator.
Schroedinger's equation in three dimensions:
central potentials, and introduction to
hydrogenic systems.
Fall Term: A. Hanany
Spring Term: Y. Lee

8.044 Statistical Physics I

Prereq.: 8.03, 18.03
U (Spring)
5-0-7

Introduction to probability, statistical
mechanics, and thermodynamics. Random
variables, joint and conditional probability den-
sities, and functions of a random variable. Con-
cepts of macroscopic variables and
thermodynamic equilibrium, fundamental as-
sumption of statistical mechanics, microcanoni-
cal and canonical ensembles. First, second,
and third laws of thermodynamics. Numerous
examples illustrating a wide variety of physical
phenomena such as magnetism, polyatomic
gases, thermal radiation, electrons in solids,
and noise in electronic devices. Concurrent en-
rollment in 8.04 is recommended.
Staff

8.05 Quantum Physics I
Prereq.: 8.033, 8.04
U (Fall)
5-0-7

8.05 and 8.059 together cover quantum
physics with applications drawn from modern
physics. General formalism of quantum
mechanics: states, operators, Dirac notation,
representations, measurement theory. Har-
monic oscillator: operator algebra, states.
Quantum mechanics in three-dimensions:
central potentials and the radial equation,
bound and scattering states, qualitative
analysis of wavefunctions. Angular momen-
tum: operators, commutator algebra, eigen-
values and eigenstates, spherical harmonics.
Spin: Stern-Gerlach devices and measure-
ments, nuclear magnetic resonance, spin and
statistics. Addition of angular momentum:
Clebsch-Gordan series and coefficients, spin
systems, and allotropic forms of hydrogen.
E. Moniz

8.059 Quantum Physics Ill

Prereq.: 8.05
U (Spring)
5-0-7

Continuation of 8.05. Units: natural units,
scales of microscopic phenomena, applica-
tions. Time-independent approximation
methods: degenerate and non-degenerate per-
turbation theory, variational method, Born-Op-
penheimer approximation, applications to
atomic and molecular systems. The structure
of one- and two-electron atoms: overview, spin-
orbit and relativistic corrections, fine structure,
two-electron atoms, variational approximation,
screening. External fields: Zeeman and Stark
effects. Exotic atoms: positronium, muonium,
and protonium atoms. Scattering: general prin-
ciples, partial waves, review of one-dimension,
low-energy approximations, resonance, Born
approximation.
E. Moniz

8.07 Electromagnetism I
Prereq.: 8.03, 18.03
U (Fall)
4-0-8

Survey of basic electromagnetic phenomena:
electrostatics, magnetostatics; electromagnetic
properties of matter. Time-dependent
electromagnetic fields and Maxwell's equa-
tions. Electromagnetic waves, emission, ab-
sorption, and scattering of radiation.
Relativistic electrodynamics and mechanics.
B. Zwiebach
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8.08 Statistical Physics II
Prereq.: 8.044, 8.05
U (Spring)
4-0-8

Probability distributions for classical and quan-
tum systems. Microcanonical, canonical, and
grand canonical partition-functions and as-
sociated thermodynamic potentials. Conditions
of thermodynamic equilibrium for homogenous
and heterogenous systems. Applications: non-
interacting Bose and Fermi gases; mean field
theories for real gases, binary mixtures, mag-
netic systems, polymer solutions; phase and
reaction equilibria, critical phenomena. Fluctua-
tions, correlation functions and susceptibilities,
and Kubo formulae. Evolution of distribution
functions: Boltzmann and Smoluchowski equa-
tions.
Staff

Undergraduate Laboratory
and Special Project Subjects

8.13 Experimental Physics I

Prereq.: 8.04
U (Fall)
0-6-12 Institute LAB

8.14 Experimental Physics 11

Prereq.: 8.05, 8.13
U (Spring)
0-6-12 Institute LAB

Four fundamental laboratory experiments are
carried out each term, covering most aspects
of modern physics relating to names such as
Rutherford, Franck-Hertz, Hall, Ramsauer,
Doppler, Fraunhofer, Faraday, Mossbauer,
Compton, and Stern-Gerlach. Stresses basic
experimental techniques and data analysis,
and written and oral presentation of experi-
ment results. Second term requires knowledge
of quantum mechanics at the 8.05 level. 12
units may be applied to the General Institute
Laboratory Requirement.
J. N. Hewitt

8.18 Special Problems in Undergraduate
Physics

Prereq.: -
U (Fall, lAP, Spring, Summer)
Units arranged [P/D/F]
Can be repeated for credit

Opportunity for undergraduates to engage in
experimental or theoretical research under the
supervision of a staff member. Specific ap-
proval required in each case.
Consult D. E. Pritchard.

8.19 Readings in Physics

Prereq.: -
U (Fall, IAP, Spring, Summer)
Units arranged [P/D/F]
Can be repeated for credit

Supervised reading and library work. Choice of
material and allotment of time according to in-
dividual needs. For students who want to do
work not provided for in the regular subjects.
Specific approval required in each case.
Consult D. E. Pritchard.

Undergraduate Elective
Subjects

8.20 Introduction to Special Relativity

Prereq.: 8.01, 18.01
U (IAP)
2-0-7 REST

Introduces the basic ideas and equations of
Einstein's Special Theory of Relativity. Topics
include: Lorentz transformations, length con-
traction and time dilation, four vectors, Lorentz
invariants, relativistic energy and momentum,
relativistic kinematics, Doppler shift, space-
time diagrams, relativity paradoxes, and some
concepts of General Relativity. Subject in-
tended for freshman and sophomore levels.
Not usable as a restricted elective by Physics
majors. Credit cannot be received for 8.20 if
credit for 8.033 is or has been received in the
same or prior terms.
K. Rajagopal

8.21 Classical Mechanics I1
Prereq.: 8.01, 18.02
U (IAP)
2-0-4

Normally taken by physics majors in their
sophomore year. Hamilton's Principle. Linear
mechanics with applications to continuous
media. Hamiltonian formulation. Liouville's
theorem. Action-angle variables in one dimen-
sion. Poisson brackets. Canonical transforma-
tions. Noether's theorem. Integrable vs
non-integrable systems.
Staff

8.222 The Boundaries of Nature I

Prereq.: 8.02 or 8.022 or 8.02X; 18.02
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9

First semester of a two-semester sequence
that explores the very fast, the very large, and
(second semester) the very small; uses al-
gebra and calculus. Special relativity (the very
fast): The unity of spacetime; thirteen
paradoxes, including the twin paradox; momen-
tum-energy; conservation laws; creation, trans-
formation, and annihilation of matter. General
relativity (the very large): Spacetime around
non-rotating Earth, Sun, and black hole; the
global positioning system; inside the horizon of
a black hole; general relativistic orbits; and ad-
vance of the perihelion of Mercury.
E. F Taylor

8.223 The Boundaries of Nature 11

Prereq.: 8.222
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9

Second semester of a two-semester sequence
that explores the very fast (first semester), the
very large, and the very small; uses algebra
and calculus. General relativity (the very large)
continues: orbits of light; slowed and deflecto
light near Sun; gravitational lensing; spinning
Earth, neutron star, and black hole; frame drag-
ging; negative energy; milking energy from a
black hole; and the Friedmann universe.
Feynman's simple quantum mechanics (the
very small) based on Nature's command to the
electron. Students explore all paths: photon
and electron particle interference, electron
paths in a potential, the wave function, bound
states, and the Schroedinger equation.
E. F Taylor

8.224 Exploring Black Holes: General
Relativity and Astrophysics
(New)

Prereq.: 8.01, 18.02, and 8.20 or permissior I
instructor
U (Fall)
3-0-9

Study of physical effects in the vicinity of a
black hole as the basis for understanding
general relativity, astrophysics, and elements
of cosmology. Extension to current develop-
ments in theory and observation. Energy and
momentum in flat spacetime; the metric; curva-
ture or spacetime near rotating and nonrotat-
ing centers of attraction; the Global Positioning
System and its dependence on general
relativity; trajectories and orbits of particles.
Subject has online component and classroom
lectures are replaced with online interactions
manipulation of visualization software, access
to websites describing current research,
electronic submission of homework, and stuc-
tured online discussions between under-
graduates and alumni and with instructors and
graduate specialists in the topics covered. Sub-
ject open to alumni; students and nearby akum-
ni participate weekly in a one-and-a-half hour
recitation and a one-and-a-half hour evening
seminar. Alumni wishing to participate should
contact Professor Bertschinger at
edbert@mit.edu.
E. Bertschinger, E. Taylor

8.225J Einstein, Oppenheimer, Feynman.
Physics in the 20th Century
(New)

(Same subject as STS.042J)
Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9 HASS

Subject aims to understand the changing rnes
of physics and of physicists over the course c

the twentieth century. Subject examines the
changing ideas within modern physics, rang rg
from relativity theory and quantum mechar
to sold-state physics, nuclear and elementary
particles, and cosmology. Simultaneously
these ideas are situated within shifting instK.
tional, cultural, and political contexts.
D. I. Kaiser
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8.231 Physics of Solids I

Prercq 8.044 and 8.05
u (Fall)

1t,2duction to the basic concepts of the quan-
n 

teory of solids. Topics: periodic structureand symmetry of crystals; diffraction; recipro-
cal lattice; chemical bonding; lattice dynamics,
phonons, thermal properties; free electron gas;
model of metals; Bloch theorem and band
structure, nearly free electron approximation;
ight unding method; Fermi surface; semicon-
ductors, electrons, holes, impurities; optical
prop,rties, excitons; and magnetism.
stae

8.242 Quantum Electronics and Laser
Spectroscopy

Prereq.: 8.04
Acad Year 2001-02: U (Spring)
Acad Year 2002-03: Not offered

Fundamental processes in lasers and their ap-
plications to studying physical properties of
atoms and molecules. Interaction of classical
and cuantum systems with electromagnetic
radiaion. The physics of two-level atoms.
Laser oscillators. Techniques in nonlinear
spectroscopy, such as stimulated Raman ef-
fect free induction decay, optical nutation,
photcn echoes, and CARS. As part of the cur-
riculum, each student is required to carry out a
laboratory project. Familiarity with Maxwell's
equations and the Schroedinger equation is re-
quirl
Sta

8.27 Nuclear and Particle Physics

Prer. q.: 8.05
Acadi Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)

0-8

A modern view of the fundamental structure of
at'r. Starting from a model that views

qua as" as basic building blocks of mesons
an. aryons, the properties and interactions of

es. particles are established. Quantum num-
cers and multiplet structure of particle families.

ucl i as multibaryon systems: stability,
'ad active decay, and reactions. Current

o ics in nuclear and particle physics research
a: ~
Sta

8.28 Introduction to Astrophysics and
Ast ,nomy

1: 8.01
- Sing)

REST

O :' tative introduction to physics of the
;c a v and the universe, as determined from a
a ' of astronomical observations and from

s ray and neutrino experiments. Topics:
.n and "normal" stars, supernovae, pul-

sac lobular clusters, compact objects (white
s, neutron stars, and black holes), optical

c X-ray stellar binary systems, interstellar
.m and star formation, galaxies, quasars,

losmology. Prior knowledge of astronomy
cessary. Not usable as a restricted elec-

y physics majors.

8.284 Modern Astrophysics

Prereq.: 8.04, 8.05
U (Fall)
3-0-9

Applications of physics (Newtonian, statistical,
and quantum mechanics) to fundamental
processes that occur in celestial objects. In-
cludes main-sequence stars, collapsed stars
(white dwarfs, neutron stars, and black holes),
pulsars, supernovae, the interstellar medium,
galaxies, and as time permits, active galaxies,
quasars, and cosmology. Observational data
discussed. No prior knowledge of astronomy is
required.
Staff

8.286 The Early Universe

Prereq.: 18.03, 8.02
Acad Year 2001 -02: U (Spring)
Acad Year 2002-03: Not offered
3-0-9 REST

Introduction to modern cosmology. First half
deals with the development of the big-bang
theory from 1915 to 1980, and latter half with
recent impact of particle theory. Topics: spe-
cial relativity and the Doppler effect, New-
tonian cosmological models, introduction to
non-Euclidean spaces, thermal radiation and
early history of the universe, big-bang
nucleosynthesis, introduction to grand unified
theories and other recent developments in par-
ticle theory, baryogenesis, the inflationary
universe model, and the evolution of galactic
structure.
Staff

8.287J Observational Techniques of Optical
Astronomy

(Same subject as 12.410J)
Prereq.: 8.03
U (Fall)
2-4-6 Institute LAB

See description under subject 12.410J.
J. Elliot

8.289 Techniques of Radio Astronomy

Prereq.: 8.01, 8.02
U (Spring)
1-3-2

Instrumentation and data analysis methods
used in radio astronomy: antennas, receivers,
calibration, and signal processing. Includes an
introduction to radio astronomical sources and
their properties, emphasizing observational
data. Includes a project using the departmen-
tal 2.5 meter radio telescope.
J. N. Hewitt

8.292J Fluid Physics

(Same subject as 12.330J)
Prereq.: 8.044 or 5.60 or permission of instruc-
tor
U (Spring)
3-0-9

See description under subject 12.330J.
K. Emanuel, P. Joss

8.298 Selected Topics in Physics
(New)

Prereq.: Permission of instructor
U (Fall, IAP, Spring, Summer)
Units arranged
Can be repeated for credit

Presentation of topics of current interest, with
content varying from year to year.
Information: T. Greytak

8.299 Physics Teaching

Prereq.: -
U (Fall, Spring)
Units arranged [P/D/F]
Can be repeated for credit

For qualified undergraduate students inter-
ested in gaining some experience in teaching.
Laboratory, tutorial, or classroom teaching
under the supervision of a faculty member. Stu-
dents selected by interview.
Consult D. E. Pritchard.

8.311 Electromagnetic Theory

Prereq.: 8.07
G (Fall)
4-0-8 H-LEVEL Grad Credit

Basic principles of electromagnetism: ex-
perimental basis, electrostatics, magnetic
fields of steady currents, motional e.m.f. and
electromagnetic induction, Maxwell's equa-
tions, propagation and radiation of electromag-
netic waves, electric and magnetic properties
of matter, and conservation laws. This is a
graduate level subject which uses appropriate
mathematics but whose emphasis is on physi-
cal phenomena and principles.
J. Goldstone

8.312 Electromagnetic Theory

Prereq.: 8.311
G (Spring)
4-0-8 H-LEVEL Grad Credit

Continuation of 8.311 followed by an introduc-
tion to classical field theory. Special relativity
Lienard-Wiechert potentials, special topics
(may include bremsstrahlung, virtual photons,
Cerenkov radiation, multipole radiation, etc.).
Lagrangian and Hamiltonian field theory: a
choice among the electromagnetic field, the
gravitational field (general relativity), non-
Abelian gauge fields, and the Dirac electron
field.
Staff
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8.321 Quantum Theory I

Prereq.: 8.05, 8.21
G (Fall)
4-0-8 H-LEVEL Grad Credit

8.322 Quantum Theory I1
Prereq.: 8.07, 8.321
G (Spring)
4-0-8 H-LEVEL Grad Credit

A two-semester subject on quantum theory,
stressing principles: uncertainty relation, ob-
servables, eigenstates, eigenvalues, prob-
abilities of the results of measurement,
transformation theory, equations of motion,
and constants of motion. Symmetry in quan-
tum mechanics, representations of symmetry
groups. Variational and perturbation ap-
proximations. Systems of identical particles
and applications. Time-dependent perturbation
theory. Scattering theory: phase shifts, Born
approximation. The quantum theory of radia-
tion. Second quantization and many-body
theory. Relativistic quantum mechanics of one
electron.
W. Taylor

8.323 Relativistic Quantum Field
Theory I

Prereq.: 8.321
G (Spring)
4-0-8 H-LEVEL Grad Credit

8.324 Relativistic Quantum Field
Theory 11
Prereq.: 8.322, 8.323
G (Fall)
4-0-8 H-LEVEL Grad Credit

8.325 Relativistic Quantum Field Theory III

Prereq.: 8.324
G (Spring)
4-0-8 H-LEVEL Grad Credit

A three-semester subject sequence on quan-
tum field theory stressing the relativistic quan-
tum field theories relevant to the physics of the
Standard Model. 8.323 is a one-semester self-
contained subject in quantum field theory. Con-
cepts and basic techniques are developed
through applications in elementary particle
physics and condensed matter physics. In-
cludes the basic tools of field theory required
for phenomenological studies. Topics: Func-
tional integral formulation of quantum
mechanics and many-particle systems. Classi-
cal field theory, symmetries, and Noether's
theorem. Quantization of scalar fields. Feyn-
man graphs, analytic properties of amplitudes
and unitarity of the S-matrix. Renormalization
and renormalization group. Spinors and the
Dirac equation. Quantization of Dirac fields. Su-
persymmetry. Quantization of abelian gauge
fields. Calculations in quantum
electrodynamics. Classical Yang-Mills fields
The Higgs phenomenon and a description of
the Standard Model. 8.324 is the second term
of the quantum field theory sequence.
Develops in depth some of the topics dis-
cussed in 8.323 and introduces some ad-
vanced material. Topics: Quantization of
nonabelian gauge theories. BRST symmetry.
Perturbation theory anomalies. Renormaliza-
tion and symmetry breaking. The renormaliza-
tion group. Critical exponents and scalar field
theory. Conformal field theory. 8.325 is the
third and last term of the quantum field theory
sequence. Its aim is the proper theoretical dis-
cussion of the physics of the standard model.
Topics: Quantum chromodynamics. Deep-in-
elastic scattering and structure functions.
Basics of lattice gauge theory. Operator
products and effective theories. Detailed struc-
ture of the standard model; spontaneously
broken gauge theory and its quantizat ion. In-
stantons and 0-vacua. Topological defects.
8.323: J. Negele, 8.324: J. Negele
8.325: Staff

8.333 Statistical Mechanics I

Prereq.: 8.044, 8.05
G (Fall)
4-0-8 H-LEVEL Grad Credit

8.334 Statistical Mechanics 11

Prereq.: 8.333
G (Spring)
4-0-8 H-LEVEL Grad Credit

A two-semester course on statistical
mechanics. Basic principles are examined in
8.333: the laws of thermodynamics and the
concepts of temperature, work, heat, and
entropy. Postulates of classical statistical
mechanics, microcanonical, canonical, and
grand canonical distributions; applications to
lattice vibrations, ideal gas, photon gas. Quan-
tum statistical mechanics; Fermi and Bose sys-
tems. Interacting systems: cluster expansions,
van der Waal's gas, and mean-field theory
Topics from modern statistical mechanics are
explored in 8.334: the hydrodynamic limit and
classical field theories. Phase transitions and
broken symmetries: universality, correlation
functions, and scaling theory. The renormaliza-
tion approach to collective phenomena.
Dynamic critical behavior. Random systems
S. Todadri

8.351J Classical Mechanics: A
Computational Approach

(Same subject as 12.620J, 6.946J)
Prereq.: 8.01, 18.03, 6.001 or equivalent
G (Fall)
3-3-6 H-LEVEL Grad Credit

See description under subject 12.620J.
G. J. Sussman, J. Wisdom

8.361 Quantum Theory of Many-Particle
Systems

Prereq.: 8.322, 8.333
G (Fall)
3-0-9 H-LEVEL Grad Credit

Introduces general many-body theory ap
plicable to low temperature, nuclear, and sold-
state physics. Reviews occupation number
representation and classical Mayer expansos
Perturbation theory: diagrammatic expansi' ns
and linked-cluster theorem for zero or finit(-
temperature systems of fermions or bosons
Green's functions: analytic properties, equo?
tions of motion, relation to observables, ap-
proximations, linear response theory, and
random phase approximation. Superconduc2-
tivity: electron-phonon interaction, instabit,
normal state, BCS ground state, perturbat
theory.
T W. Donnelly

8.381, 8.382 Selected Topics in Theoretocal
Physics

Prereq.: Permission of instructor
G (Fall, Spring)
3-0-9 H-LEVEL Grad Credit

Topics of current interest in theoretical
physics, varying from year to year. Subject
routinely offered; given when sufficient inte
is indicated.
Consult P. A. Lee.
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8,391, 8.392 Special Problems in Graduate
PhySics

pre'eq.: Permission of instructor
G FI, Spring, Summer)
UnOts arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Ad. snced problems in any area of experimen-
tal or theoretical physics, with assigned read-
ing 0nd consultations.
Consult P. A. Lee.

8.395J Teaching College-Level Science

Same subject as 5.95J, 7.59J, 18.049J)
P'ereq.: -
Acadl Year 2001-02: Not offered
A> : Year 2002-03: G (Spring)
2-Cz [P/D/F]

pa- opatory seminar focuses on the
Kno,,,.edge and skills necessary for teaching
sc oerce in higher education. Topics include:
heores of adult learning; course develop-
met promoting active learning, problem solv-
ing and critical thinking in students;
conmnunicating with a diverse student body;
using educational technology to further learn-
ing ecturing; creating effective tests and as-
sigrnments; and assessment and evaluation.
Stuyents research and present a relevant topic
of personal interest. Subject is appropriate for
both novices and those with teaching ex-
per -ce.
L slow

8.39-; Physics Teaching

PrerPq.: Permission of instructor
G Fall, Spring)
Un> arranged [P/D/F] H-LEVEL Grad Credit
Car 'e repeated for credit

For ,,ualified graduate students interested in
garng some experience in teaching.
Lal atory, tutorial, or classroom teaching
unor the supervision of a faculty member. Stu-
de ' selected by interview.
Co ilt R. Yamamoto.

Ph, siCS of Atoms, Radiation,
Sicds, Fluids, and Plasmas

8.4 Atomic and Optical Physics I

P- q.: 8.05
A:. Year 2001-02: G (Spring)
A-a Year 2002-03: Not offered
3- H-LEVEL Grad Credit

rst of a two-semester subject sequence
',a provides the foundations for contemporary
es- irch in selected areas of atomic and opti-

: 1syics. The interaction of radiation with
a: -s: resonance; absorption, stimulated and
sD' 2aneous emission; methods of resonance,

O sed atom formalism, masers and lasers,
quantum electrodynamics; structure of

s e atoms, behavior in very strong fields;
mental tests: time reversal, parity viola-
Bell's inequalities; and experimental

Se nods.

8.422 Atomic and Optical Physics I1
Prereq.: 8.05
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

The second of a two-semester subject se-
quence that provides the foundations for con-
temporary research in selected areas of
atomic and optical physics. Non-classical
states of light: squeezed states; multi-photon
processes, Raman scattering; coherence: level
crossings, quantum beats, double resonance,
superradiance; trapping and cooling: light for-
ces, laser cooling, atom optics, spectroscopy
of trapped atoms and ions; atomic interactions:
classical collisions, quantum scattering theory,
ultracold collisions; and experimental methods.
Staff

8.431J Nonlinear Optics
(New)

(Same subject as 6.634J)
Prereq.: 6.014 or 8.07
G (Spring)
3-0-9 H-LEVEL Grad Credit

Techniques of nonlinear optics with emphasis
on fundamentals for optics research and en-
gineering. Electro optic modulators, harmonic
generation, and frequency conversion devices.
Nonlinear effects in optical fibers including self
phase modulation, nonlinear wave propaga-
tion, and solitons. Interaction of light with mat-
ter, density matrix techniques, and nonlinear
laser spectroscopies including femtosecond op-
tics.
E. P. Ippen, J. G. Fujimoto

8.481, 8.482 Selected Topics in Physics
of Atoms and Radiation

Prereq.: 8.321
G (Fall, Spring)
3-0-9 H-LEVEL Grad Credit

Presentation of topics of current interest, with
content varying from year to year. Subject not
routinely offered; given when sufficient interest
is indicated.
Consult P. A. Lee.

8.510J Application of Group Theory to the
Physics of Solids

(Same subject as 6.734J)
Prereq.: 8.231 or 6.732
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

See description under subject 6.734J.
M. S. Dresselhaus

8.511 Theory of Solids I
Prereq.: 8.231
G (Fall)
3-0-9 H-LEVEL Grad Credit

First term of a theoretical treatment of the
physics of solids. Concept of elementary ex-
citations. Symmetry: translational, rotational,
and time-reversal invariances: theory of repre-
sentations. Energy bands: APW, OPW, pseu-
dopotential and LCAO schemes. Survey of
electronic structure of metals, semimetals,
semiconductors, and insulators. Excitons. Criti-
cal points. Response functions. Interactions in
the electron gas.
J. Joannopoulos

8.512 Theory of Solids II
Prereq.: 8.511
G (Spring)
3-0-9 H-LEVEL Grad Credit

Second term of a theoretical treatment of the
physics of solids. Interacting electron gas:
many-body formulation, Feynman diagrams,
random phase approximation and beyond.
General theory of linear response: dielectric
function; sum rules; plasmons; optical proper-
ties; applications to semiconductors, metals,
and insulators. Transport properties: non-inter-
acting electron gas with impurities, diffusons.
Quantum Hall effect: integral and fractional.
Electron-phonon interaction: general theory,
applications to metals, semiconductors and in-
sulators, polarons, and field-theory description.
Superconductivity: experimental observations,
phenomenological theories, and B.C.S. theory.
Staff

8.513 Many-Body Theory for Condensed
Matter Systems

Prereq.: 8.05, 8.08, 8.033 or 8.21, 8.231J
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

Concepts and physical pictures behind
phenomena that appear in interacting many-
body systems. Concentrates on path integrals,
meanfield theories and a semiclassical picture
of fluctuations around the meantield state.
Some correlation function and finite tempera-
ture techniques also covered.
X.-G. Wen

8.514 Strongly Correlated Systems in
Condensed Matter Physics

Prereq.: 8.322, 8.333
G (Fall)
3-0-9 H-LEVEL Grad Credit

Study of condensed matter systems where in-
teractions between electrons play an important
role. Topics vary depending on lecturer but
may include low-dimension magnetic and
electronic systems, disorder and quantum
transport, magnetic impurities (the Kondo prob-
lem), quantum spin systems, the Hubbard
model and high temperature superconductors.
Topics are chosen to illustrate the application
of diagrammatic techniques, field theory ap-
proaches, and renormalization group methods
in condensed matter physics.
P. A. Lee
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8.515J Biological Physics

(Same subject as HST.450J)
Prereq.: 8.044 recommended but not neces-
sary
G (Fall)
4-0-8 H-LEVEL Grad Credit

Designed to provide seniors and first-year
graduate students with a quantitative, analyti-
cal understanding of selected biological
phenomena. Topics include: Experimental and
theoretical basis for the phase boundaries and
equation of state of concentrated protein solu-
tions, with application to diseases such as
sickle cell anemia and cataract. Protein-ligand
binding and linkage and the theory of allosteric
regulation of protein function, with application
to proteins as stores as transporters in respira-
tion, enzymes in metabolic pathways,
membrane receptors, regulators of gene ex-
pression, and self-assembling scaffolds. The
physics of locomotion and chemoreception in
bacteria and the biophysics of vision including
the theory of transparency of the eye,
molecular basis of photo reception and the
detection of light as a signal to noise dis-
crimination.
G. Benedek, F. Villars

8.532J Modern Topics in Solid State
Physics

(Same subject as 6.735J)
Prereq.: 6.732 or 8.231
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

Quantum wells, superlattices, 2-D electron sys-
tems, quantized Hall effect, semiconductor-
metal transition, one-electron tunneling
systems, quantum dots, localization
phenomena, Bohm-Aharanov effect, and ful-
lerenes. Emphasis on current research at MIT
and background for this research. Guest lec-
turers are featured.
M. S. Dresseihaus

8.562 Correlations and Critical Behavior
in Condensed Matter

Prereq.: 8.511, 8.333
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Views condensed-matter physics through
space- and time-dependent correlation func-
tions measured by scattering spectroscopy.
Treats in detail experimental techniques of x-
ray, light, electron, and neutron scattering.
Theoretical development is strongly
phenomenological to elucidate physical be-
havior with minimal mathematical complexity.
Uses conservation laws, broken symmetry,
and the fluctuation-dissipation theorem to il-
lustrate the interconnection between apparent-
ly diverse systems, with special attention to
behavior near phase transitions.
Staff

8.575J Statistical Thermodynamics of
Complex Liquids

(Same subject as 10.44J, 22.52J)
Prereq.: 8.08, 10.213, or equivalent
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

See description under subject 10.44J.
D. Blankschtein, S. H. Chen

8.581, 8.582 Selected Topics in Condensed
Matter Physics

Prereq.: Permission of instructor
G (Fall, Spring)
3-0-9
Can be repeated for credit

Presentation of topics of current interest, with
contents varying from year to year. Subject not
routinely offered; given when sufficient interest
is indicated.
Consult P. A. Lee.

8.613J Introduction to Plasma Physics I

(Same subject as 6.651J, 22.611J)
Prereq.: 6.014 or 8.07; 18.04 or 18.075
G (Fall)
3-0-9 H-LEVEL Grad Credit

Introduces plasma phenomena relevant to
energy generation by controlled thermonuclear
fusion and to astrophysics. Coulomb collisions
and transport processes. Motion of charged
particles in magnetic fields; plasma confine-
ment schemes. MHD models; simple equi-
librium and stability analysis. Two-fluid
hydrodynamic plasma models; wave propaga-
tion in a magnetic field. Introduces kinetic
theory; Vlasov plasma model; electron plasma
waves and Landau damping; ion-acoustic
waves; streaming instabilities. A subject
description tailored to fit the background and
interests of the attending students distributed
shortly before and at the beginning of the sub-
ject.
A. Bers, A. Fasoli, /. Hutchinson

8.614J Introduction to Plasma
Physics I1
(Same subject as 6.652J, 22.612J)
Prereq.: 6.651J or 8.613J or 22.61 1J
G (Spring)
3-0-9 H-LEVEL Grad Credit

Linear waves and instabilities in magnetized
plasma; solutions of Vlasov-Maxwell equations
in homogeneous and inhomogeneous plas-
mas; conservation principles for energy and
momentum; quasi-linear theory and nonlinear
stabilization; solitons and coherent nonlinear
phenomena; collisions and discrete particle ef-
fects; fluctuations in a stable plasma; Fokker-
Planck equation and transport phenomena. A
subject description tailored to fit the back-
ground and interests of the attending students
distributed shortly before and at the beginning
of the subject.
B. Coppi, A. Bers

8.624 Plasma Waves

Prereq.: 8.613J
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Comprehensive theory of electromagnetic
waves in a magnetized plasma. Wave
propagation in cold and hot plasmas. Energy
flow. Absorption by Landau and cyclotron
damping and by transit time magnetic pumping
(TTMP). Wave propagation in inhomogeneous
plasma: accessibility, WKB theory, mode con-
version, connection formulae, and Budden tin-
neling. Applications to RF plasma heating,
wave propagation in the ionosphere and laser-
plasma interactions. Wave propagation in
toroidal plasmas, and applications to ion
cyclotron (ICRF), electron cyclotron (ECRH),
and lower hybrid (LHH) wave heating. Quas-
linear theory and applications to RF current
drive in tokamaks. Extensive discussion of
relevant experimental observations.
M. Porkolab

8.641 Physics of High-Energy
Plasmas I

Prereq.: 8.613J
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

8.642 Physics of High-Energy
Plasmas II
Prereq.: 8.613J
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Basic concepts of plasmas, with temperatLI-
of thermonuclear interest, relevant to fusioni
search and astrophysics. Microscopic
transport processes due to inter-particle c:
lisions and collective modes (e.g.,
microinstabilities). Relevant macroscopic
transport coefficients (electrical resistivity, ther-
mal conductivities, particle "diffusion").
Runaway and slide-away regimes. Magnetc
reconnection processes and their relevance to
experimental observations. Radiation emission
from inhomogeneous plasmas. Conditions for
thermonuclear burning and ignition (D-T and
"advanced" fusion reactions, plasmas with
polarized nuclei). Role of "impurity" nuclei.
"Finite-Q" (pressure) regimes and ballooning
modes. Convective modes in configuration
and velocity space. Trapped particle regimes
Nonlinear and explosive instabilities. Interac-
tion of positive and negative energy modes
Each subject can be taken independently.
B. Coppi

8.681, 8.682 Selected Topics in Fluid ar
Plasma Physics

Prereq.: 8.613J
G (Fall, Spring)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

Presentation of topics of current interest,
content varying from year to year. Subject nc
routinely offered; given when interest is inc
cated.
Consult M. Porkolab.
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Nuclear and Particle Physics

8.701 Introduction to Nuclear and Particle
Physics

Prereq.: 8.321, 8.322
G (Scring)
3-0-9 H-LEVEL Grad Credit

The phenomenology and experimental founda-
tions of particle and nuclear physics; the fun-
danental forces and particles, composites.
interactions of particles with matter, and detec-
tors SU(2), SU(3), models of mesons and
baryons. QED, weak interactions, parity viola-
ton lepton-nucleon scattering, and structure
functons. QCD, gluon field and color. W and Z
helds, electro-weak unification, the CKM
matnx. Nucleon-nucleon interactions, proper-
ties ct nuclei, single and collective particle
models. Electron and hadron interactions with
nuclei. Relativistic heavy ion collisions, and
transition to quark-gluon plasma.
Stat'

8.711 Nuclear Physics

Prereq.: 8.322, 8.701
G (Fall)
4-0-8 H-LEVEL Grad Credit

A nodern, advanced subject in experimental
foundations and theoretical understanding of
the structure of nucleons and nuclei. Exploring
the nformation obtained with hadron and lep-
ton probes from low to high energies. Hadron
stru -ture: form factors, spin structure, and
quark content. Nucleon-nucleon scattering:
phenomenological and meson exchange
potortials, and effective field theory approach.
Nu.oar properties: saturation, single particle
and :ollective motion, isospin, electromagnetic
and weak transitions, core polarization,
electron scattering, sum rules, and pair correla-
tion - Nuclear models for structure and reac-
tions shell and collective models,
Hart ee-Fock, optical and Fermi gas models,
ana nuclear resonances. Probing properties of
bourd, relative to free, nucleons: form factors,
and EMC effect. Relativistic heavy ion physics
and tie quark-gluon plasma.

8.712 Advanced Topics in Nuclear Physics

Prereq.: 8.711 or permission of instructor
G (Fall, Spring)
3-C. H-LEVEL Grad Credit
Ca e repeated for credit

Sub ect for experimentalists and theorists with
rotation of the following topics: 1) Nuclear
chrcnodynamics: introduction to QCD; struc-
lure If nucleons; lattice QCD; phases of
hanconic matter; and relativistic heavy ion col-
'sions. 2) Medium-energy physics: nuclear
and rucleon structure and dynamics studied

W nmedium- and high-energy probes
fneuzrinos, photons, electrons, nucleons,
Picos. and kaons). Studies of weak and strong
niteractions.
Sta-

8.731 Nuclear Physics Seminar

Prereq.: 8.322, 8.701
G (Spring)
2-0-4 [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Advanced seminar on current topics. Short
presentations by both experimentalists and
theorists. Emphasis varies yearly. Typical
topics: ultrarelativistic heavy-ion collisions;
quark models of nucleons, nuclei, and nucleon-
nucleon interaction; new observables in
electron scattering, using polarized beams,
polarized targets, and coincidence measure-
ments; recent experiments on relativistic
nucleon-nucleon scattering; developments in
many-body theory, including functional integral
and stochastic methods. Offered if sufficient in-
terest is indicated.
Staff

8.781, 8.782 Selected Topics in Nuclear
Theory

Prereq.: 8.323
G (Fall, Spring)
3-0-9 H-LEVEL Grad Credit

Presents topics of current interest in nuclear
structure and reaction theory, with content
varying from year to year. Subject not routinely
offered; given when sufficient interest is indi-
cated.
Consult R. L. Jaffe.

8.811 Particle Physics I1
Prereq.: 8.701
G (Fall)
3-0-9 H-LEVEL Grad Credit

Survey of current research in High Energy
Physics. Topics include electron-positron and
proton-antiproton collisions; electroweak
phenomena, heavy flavor physics, and high-
precision tests of the Standard Model. Other
topics include searches for new phenomena
(compositeness, supersymmetry, and GUTs),
discussion of our new experimental results
(e.g. the Top Quark), and expectations from fu-
ture accelerators (B factory, LHC).
Staff

8.821 String Theory
(New)

Prereq.: 8.324
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

An introduction to string theory. Basics of con-
formal field theory. Light-cone and covariant
quantization of the relativistic bosonic string.
Quantization and spectrum of supersymmetric
ten-dimensional string theories. T-duality and
D-branes. Toroidal compactification and or-
bifolds. Eleven-dimensional supergravity and
M-theory.
A. Hanany

8.831 Supersymmetry
(New)

Prereq.: 8.324
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

An introduction to supersymmetry. Topics
selected from the following: SUSY algebras
and their particle representations; Weyl and
Majorana spinors; Langrangians of basic 4-
dimensional SUSY theories, both rigid SUSY
and supergravity; super-multiplets of fields and
superspace methods; renormalization proper-
ties, and the non-reformalization theorem;
spontaneous breakdown of SUSY; and
phenomenological SUSY theories. Some prior
knowledge of Noether's theorem, derivation
and use of Feynman rules, I-loop renormaliza-
tion, and guage theories is essential.
Staff

8.841 Electroweak Interactions
(New)

Prereq.: 8.324
G (Spring)
3-0-9 H-LEVEL Grad Credit

An introduction to the standard model of
electroweak interactions and beyond. Neutrino
interactions and masses. The CKM matrix.
Lepton scattering off of necleons and nuclei.
The search for the Higgs boson. Supersym-
metric extension of the standard model. Topics
vary with instructor.
Staff

8.851 Strong Interactions
(New)

Prereq.: 8.324
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

The strong force which bind quarks together is
described by a relativistic quantum field theory
called quantum chromodynamics (QCD). Sub-
ject surveys: The QOCD Langrangian,
asymptotic freedom and deep inelastic scatter-
ing, jets, the QCD vacuum, instantons and the
U(1) problem, lattice guage theory, and other
phases of QCD.
F. Wilczek

8.871, 8.872 Selected Topics in Theoretical
Particle Physics

Prereq.: 8.323
G (Fall, Spring)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

Presents topics of current interest in theoreti-
cal particle physics, with content varying from
year to year. Subject not routinely offered;
given when sufficient interest is indicated.
Consult R. L. Jaffe.
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8.881, 8.882 Selected Topics in
Experimental Particle Physics

Prereq.: 8.811
G (Fall, Spring)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

Presents topics of current interest in ex-
perimental particle physics, with content vary-
ing from year to year. Subject not routinely
offered; given when sufficient interest is indi-
cated.
Information: R. L. Jaffe

8.896J Quantum Field Theories

(Same subject as 18.396J)
Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

See description under subject 18.396J.
H. Cheng.

Space PhysiCs and Astrophysics

8.901 Astrophysics I

Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

Size and time scales. Historical astronomy.
Astronomical instrumentation. Stars: spectra
and classification. Stellar structure equations
and survey of stellar evolution. Stellar oscilla-
tions. Degenerate and collapsed stars; radio
pulsars. Interacting binary systems; accretion
disks, x-ray sources. Gravitational lenses; dark
matter. Interstellar medium: HII regions, super-
nova remnants, molecular clouds, dust; radia-
tive transfer; Jeans' mass star formation.
High-energy astrophysics: Compton scattering,
bremsstrahlung, synchrotron radiation, cosmic
rays. Galactic stellar distributions and popula-
tions: Oort constants; Oort limit; and globular
clusters.
Staff

8.902 Astrophysics I1
Prereq.: 8.901
G (Spring)
3-0-9 H-LEVEL Grad Credit

Galactic dynamics: potential theory, orbits, col-
lisionless Boltzmann equation, etc. Galaxy in-
teractions. Groups and clusters; dark matter.
Intergalactic medium; x-ray clusters. Active
galactic nuclei: unified models, black hole ac-
cretion, radio and optical jets, etc.
Homogeneity and isotropy, redshift, galaxy dis-
tance ladder. Newtonian cosmology.
Roberston-Walker models and cosmography.
Early universe, primordial nucleosynthesis,
recombination. Cosmic microwave background
radiation. Large-scale structure, galaxy forma-
tion.
Staff

8.913 Plasma Astrophysics I

Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

8.914 Plasma Astrophysics II
Prereq.: Permission ot instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

For students interested in space physics,
astrophysics, and plasma physics in general.
Magnetospheres of rotating magnetized
planets, ordinary stars, neutron stars, and
black holes. Pulsar models: processes for slow-
ing down, particle acceleration, and radiation
emission; accreting plasmas and x-ray stars;
stellar winds; heliosphere and solar wind:
relevant magnetic field configuration,
measured particle distribution in velocity space
and induced collective modes; stability of the
current sheet and collisionless processes for
magnetic reconnection; theory of collisionless
shocks; solitons; Ferroaro- Rosenbl uth sheet;
solar flare models; heating processes of the
solar corona; earth's magnetosphere (auroral
phenomena and their interpretation, bow-
shock, magnetotail, trapped particle effects);
relationship between gravitational (galactic)
plasmas and electromagnetic plasmas. 8.913
deals with heliospheric, 8.914 with extra-helios-
pheric plasmas.
B. Coppi

8.921 Stellar Structure and Evolution

Prereq.: Permission of instructor
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Observable stellar characteristics; overview of
observational information. Principles underly-
ing calculations of stellar structure. Physical
processes in stellar interiors; properties of mat-
ter and radiation; radiative, conductive, and
convective heat transport; nuclear energy
generation; nucleosynthesis; and neutrino
emission. Protostars; the main sequence, and
the solar neutrino flux; advanced evolutionary
stages; variable stars; planetary nebulae, su-
pernovae, white dwarfs, and neutron stars;
close binary systems; andabundance of chemi-
cal elements.
Staff

8.942 Cosmology

Prereq.: Permission of instructor
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Thermal backgrounds in space. Cosmological
principle and its consequences: Newtonian
cosmology and types of "universes"; survey of
relativistic cosmology; horizons. Overview of
evolution in cosmology; radiation and element
synthesis; physical models of the "early
stages." Formation of large-scale structure to
variability of physical laws. First and last
states. Some knowledge of relativity expected.
8.962 recommended though not required.
E. W. Bertschinger

8.952 Particle Physics of the Early
Universe

Prereq.: 8.323, 8.324
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Basics of general relativity, standard big a
cosmology, thermodynamics of the early
universe, cosmic background radiation, primor-
dial nucleosynthesis, basics of the standard
model of particle physics, electroweak and
QCD phase transition, basics of group theory
grand unified theories, baryon asymmetry,
monopoles, cosmic strings, domain walls,
axions, inflationary universe, and structure
mation.
U. Wiese

8.962 General Relativity

Prereq.: 18.03, 18.06, 8.07
G (Spring)
4-0-8 H-LEVEL Grad Credit

The basic principles of Einstein's general
theory of relativity. Differential geometry. Ex-
perimental tests of general relativity. Black
holes. Cosmology.
E. Bertschinger

8.971, 8.972 Astrophysics Seminar

Prereq.: Permission of instructor
G (Fall, Spring)
2-0-4 [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Advanced seminar on current topics, with i f-
ferent focus each semester. Typical topics:
gravitational lenses, active galactic nuclei,
neutron stars and pulsars, galaxy formatioa
supernovae and supernova remnants, brow
dwarfs, and extrasolar planetary systems. The
presenter at each session is selected by draw-
ing names from a hat containing those of
tendees. Offered if sufficient interest is
indicated.
Consult E. W. Bertschinger.

8.981, 8.982 Selected Topics in
Astrophysics

Prereq.: Permission of instructor
G (Fall, Spring)
3-0-9 [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Topics of current interest, varying from year to
year. Subject not routinely offered; given v
sufficient interest is indicated.
Consult P. Schechter.

8.ThG Graduate Physics Thesis

Prereq.: -
G (Fall, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Program of graduate research, leading to th
writing of an S.M., Ph.D., or Sc.D. thesis: to 'e
arranged by the student and an appropriatE
MIT faculty member.
Consult P. A. Lee.
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Brain and Cognitive
Sciences

For degree requirements, see listing in
Chapter VII under the School of Science.

9.UR Undergraduate Research

prer "q. --

j Fa!. Spring, Summer)
LY arranged [P/D/F]
CT' re repeated for credit

9.URG Undergraduate Research

P'ereq.: -
U I, lAP, Spring, Summer)
U as arranged
Can be repeated for credit

a v dual participation in an ongoing research

C- ult M. Potter.

9.00 Introduction to Psychology

Prereq.: -
J Fall)
-,- HASS-D, Category 4

A hist course in psychology: how we think,
see. feel, learn, talk, act, grow, fear, like, love,
,ate, lust, and interact. The great controver-
s es nature and nurture, free will, conscious-

ss human differences, self and society.
Larely experimental and social psychology,
,%irelevant ideas from biology, philosophy,

,stics, economics, anthropology, and the
ans Enrollment may be limited.
S F "ker

9.01 Neuroscience and Behavior

P q.: 9.00 or permission of instructor

REST

at on of structure and function at various
s of neuronal integration. Topics include:
anal neuroanatomy and neurophysiology,
ry and motor systems, centrally
ammed behavior, sensory systems, sleep
eaming, motivation and reward, emotion-

3ylays of various types, "higher functions"
3 e neocortex, and neural processes in
ng and memory.

J Schneider

9.011 The Brain and Cognitive Sciences I

Prereq.: Permission of instructor
G (Fall)
6-0-12 H-LEVEL Grad Credit

Survey of principles underlying the structure
and function of the nervous system, integrating
molecular, cellular, and systems approaches.
Topics: development of the nervous system
and its connections, cell biology or neurons,
neurotransmitters and synaptic transmission,
sensory systems of the brain, the neuroen-
docrine system, the motor system, higher corti-
cal functions, behavioral and cellular analyses
of learning and memory. First half of an inten-
sive two-term survey of brain and behavioral
studies for first-year graduate students. Open
to graduate students in other departments,
with permission of instructor.
A. Graybiel, M. Sur, Staff

9.012 The Brain and Cognitive Sciences 11

Prereq.: 9.011
G (Spring)
6-0-12 H-LEVEL Grad Credit

Second half of intensive survey of brain and
behavioral studies for first-year graduate stu-
dents. Topics include: perception, attention,
working memory, recognition and recall, lan-
guage, and other issues in cognitive science.
Topics covered from neural, behavioral, and
computational perspectives.
N. Kanwisher, E. Miller, Staff

9.02 Brain Laboratory

Prereq.: 9.01
U (Spring)
1-5-6 Institute LAB

Consists of a series of "hands-on" laboratories
designed to give students experience with
common techniques for conducting neuros-
cience research. Included are sessions on
anatomical, ablation, neurophysiological, and
computer modeling techniques, and ways
these techniques are used to study brain func-
tion. Each session consists of a brief quiz on
assigned readings that provide background to
the lab, a lecture that expands on the read-
ings, and that week's laboratory. Lab reports
required. Enrollment limited.
E. Miller

9.03 Neural Basis of Learning and Memory

(Subject meets with 9.031)
Prereq.: 9.01
Acad Year 2001-02: U (Fall)
Acad Year 2002-03: Not offered
3-0-9

9.031 Neural Basis of Learning and Memory

(Subject meets with 9.03)
Prereq.: 9.011 or permission of instructor
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Topics in mammalian learning and memory in-
cluding cellular mechanisms of neural plas-
ticity, electrophysiology, and behavior.
Emphasis on human and animal models of hip-
pocampal mechanisms and function. Lectures
and discussion of papers. An additional project
is required for graduate credit. Alternate years.
M. Wilson, S. Corkin

9.036 The Visual System

Prereq.: Permission of instructor
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-0-6 H-LEVEL Grad Credit

The organization of the mammalian visual sys-
tem and the manner in which shape, color, tex-
ture, motion, and depth are processed.
Alternate years.
P. H. Schiller

9.04 Neural Basis of Vision and Audition

Prereq.: 9.01 or permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9

Examines the neural bases of visual and
auditory processing for perception and sen-
sorimotor control. Focuses on physiological
and anatomical studies of the mammalian nerv-
ous system as well as behavioral studies of
animals and humans. Studies visual pattern,
color and depth perception, auditory respon-
ses and speech coding, and spatial localiza-
tion. Offered alternate years.
P. H. Schiller
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9.05 Neural Basis of Movement

Prereq : 9.01 or permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9

Surveys general principles and specific ex-
amples of motor control in biological systems.
Emphasizes the neural mechanisms underly-
ing different aspects of movement and move-
ment planning. Covers sensory reception,
reflex arcs, spinal cord organization, pattern
generators, muscle function, locomotion, eye
movement, and cognitive aspects of motor con-
trol. Functions of central motor structures in-
cluding cerebellum, basal ganglia, and
cerebral cortex considered. Cortical plasticity,
motor learning and computational approaches
to motor control, and motor disorders are dis-
cussed. Offered alternate years.
A. Graybiel, M. Sur, E. Bizzi

9.07 Statistical Methods

Prereq.: 9.00 or permission of instructor
U (Spring)
3-0-9

Descriptive and inferential statistics for the be-
havioral and neurological sciences are con-
sidered. Techniques such as t-tests, factorial
analysis of (co)variance, correlation, multiple
regression, and nonparametric tests are intro-
duced. Subject provides an introductory over-
view of some advanced methods such as path
analysis, factor analysis, discriminant analysis,
and analysis of functional MRI data. Basic is-
sues of research design and methodology in-
timately associated with data analysis are
discussed. Optional one hour homework dis-
cussion session each week (time and place to
be announced).
Staff

9.081 Human Memory and Learning
(Revised Content)

Prereq.: Permission of instructor
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Surveys the literature on the cognitive and
neural organization of human memory and
learning. Includes consideration of working
memory and executive control, episodic and
semantic memory, and implicit forms of
memory. Emphasizes integration of cognitive
theory with recent insights from functional
neuroimaging (e.g., fMRI and PET). Alternate
years.
A. Wagner

9.09J Cellular Neurobiology

(Same subject as 7.29J)
Prereq.: 7.05
U (Spring)
4-0-8

See description under subject 7.29J.
A. Chess, W. G. Quinn

9.10 Cognitive Neuroscience

(Subject meets with 9.100)
Prereq.: 9.01
Acad Year 2001-02: U (Spring)
Acad Year 2002-03: Not offered
3-0-9

9.100 Cognitive Neuroscience

(Subject meets with 9.10)
Prereq.: 9.011
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Explores the relations between neural systems
and cognition, emphasizing attention, vision,
language, motor control, and memory. Intro-
duces basic neuroanatomy, functional imaging
techniques, behavioral measures of cognition,
and computational models. Discusses
methods by which inferences about the brain
bases of cognition are made. Considers
evidence from patients with neurological dis-
eases (Alzheimer's disease, Parkinson's dis-
ease, Huntington's disease, amnesia, and
focal lesions from stroke) and from normal
human subjects. Demonstrations of methods
and case presentations. An additional project
is required for graduate credit. Alternate years.
S. Corkin

9.14 Structure and Development of the
Mammalian Brain

Prereq.: 9.01
U (Spring)
3-0-9

Lectures plus guided readings and discussion
with project reports covering major CNS struc-
tures, with emphasis on systems being used
as models for experimental studies of develop-
ment and plasticity. Topics include: basic pat-
terns of connections of CNS; review of lab
techniques (anatomy, tissue culture);
embryogenesis; PNS anatomy and develop-
ment; process outgrowth and synaptogenesis;
growth factors and cell survival; spinal and
hindbrain anatomy; development of regional
specificity with introduction to comparative
anatomy; trigeminal system; retinotectal sys-
tem development, plasticity, regeneration;
neocortex anatomy and development; olfac-
tory system; corpus striatum; brain transplants;
limbic system and hippocampal anatomy and
plasticity.
G. E. Schneider

9.15 Biochemistry and Pharmacology of
Synaptic Transmission

(Subject meets with 9.150)
Prereq.: 9.01, 7.05, or permission of instrL---
Acad Year 2001-02: U (Fall)
Acad Year 2002-03: Not offered
3-0-9

9.150 Biochemistry and Pharmacology of
Synaptic Transmission

(Subject meets with 9.15)
Prereq.: 9.011 or permission of instructor
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Considers the process of neurotransmissior
especially chemicals used in the brain and
elsewhere to carry signals from nerve ter-
minals to the structures they innervate.
Focuses on monoamine transmitters (acetyl-
choline; serotonin; dopamine and
norepinephrine); also examines amino acid
and peptide transmitters and neuromodulators
like adenosine. Macromolecules that mediate
neurotransmitter synthesis, release, inactiva-
tion, and receptor-mediated actions are dis-
cussed, as well as factors that regulate their
activity and the second-messenger systems
they control. An additional project is required
for graduate credit. Alternate years.
R. J. Wurtman

9.16 Cellular Neurophysiology

(Subject meets with 9.161)
Prereq.: 9.01, 9.09J or permission of instruc'or
Acad Year 2001-02: U (Spring)
Acad Year 2002-03: Not offered
3-0-9

9.161 Cellular Neurophysiology

(Subject meets with 9.16)
Prereq.: 9.011 or permission of instructor
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Surveys the molecular and cellular
mechanisms of neuronal communication
Covers ion channels in excitable membrar
synaptic transmission, and synaptic plastic:
Correlates the properties of ion channels an.:
synaptic transmission with their physiologic:
function such as learning and memory. Discus-
ses the possible connection between
neurological diseases and the dysfunction cf
either ion channels or synaptic transmissic
An additional project is required for graduate
credit. Alternate years.
G. Liu
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9. 175J Cellular and Molecular Neurobiology

Sy subject as 7.68J)
Prereq.: -
G (Fall)
3-0-9

A sominar subject covering classic and recent
papers in major areas of neurobiology such as
excitable cells and membranes, synaptic func-

D-. cell type determination, axon guidance
arJl argeting, synapse formation and plas-
ticitv Class involves presentation and discus-
sior of primary literature. Focus on
experimental approach and interpretation em-
phasizing both limitations and breakthroughs.
v, Constantine-Paton, P. Garrity

9.18 Developmental Neurobiology

Suo ect meets with 9.181)
Prereq.: 9.01, 7.012/7.013/7.014 or permission
of instructor
Acad Year 2001-02: U (Spring)
Acad Year 2002-03: Not offered

9.181 Developmental Neurobiology_

(Subject meets with 9.18)
Prereq.: 9.01, 7.01 or permission of instructor
Acad Year 2001-02: G (Spring)
AcJd Year 2002-03: Not offered
4-0-8 H-LEVEL Grad Credit

Considers molecular control of neural specifica-
t c formation of neuronal connections, con-
struction of neural systems, and the
contributions of experience to shaping brain
structure and function. Topics include: neural
nduction and pattern formation, cell lineage
and fate determination, neuronal migration,
axon guidance, synapse formation and
sta: ization, activity-dependent development
and critical periods, development of behavior.
Analysis and presentation of related research
papers required for graduate credit. Alternate
ye rs.
E i.divi

9.19J Cognitive and Behavioral Genetics
(Revised Content)

(Subject meets with 7.33J, 7.66J, 9.191J)
Prereq.: 9.01; 7.012/7.013/7.014, or permis-
sion of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9

9.191J Cognitive and Behavioral Genetics
(Revised Content)

(Subject meets with 9.19J, 7.33J, 7.66J)
Prereq.: 9.011, 9.012
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

The role of the genes in cognition, language,
personality, emotion, learning, and behavioral
disorders. Includes discussion of Mendelian
genetics, genetic mapping techniques,
methodologies in behavioral genetics, statisti-
cal analysis of large populations, and case
studies. Scientific, social, ethical, and political
implications of the applications of genetics to
mind and behavior. Environmental influence
on genetic programs and evolutionary genetics
also discussed. Graduate students are ex-
pected to complete additional work. Alternate
years.
E. Nedivi, S. Pinker, D. Housman

9.20 Animal Behavior

(Subject meets with 9.201)
Prereq.: 9.00 or permission of instructor
U (Fall)
3-0-9 HASS

9.201 Animal Behavior

(Subject meets with 9.20)
Prereq.: 9.011 or permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

Reviews selected issues including learning,
cognition, perception, foraging and feeding,
migration and navigation, defense, and social
activities including conflict, collaboration,
courtship and reproduction, and communica-
tion. The interacting contributions of environ-
ment and heredity are examined and the
approaches of psychology, ethology, and ecol-
ogy to this area of study are treated. The rela-
tion of human behavior patterns to those of
nonhuman animals is explored. Additional
readings and a paper are required for
graduate credit.
S. Ramus

9.29 Introduction to Computational
Neuroscience
(Revised Content)

Prereq.: 18.03 and 8.02 or permission of in-
structor
U (Spring)
3-0-9

Computation in the brain as the interplay be-
tween coding and dynamics. Mathematical in-
troduction to the biophysics of neurons and the
emergent properties of networks, with applica-
tions to sensory transduction, visual and
auditory perception, motor control, language,
cognition, and learning and memory. Com-
parison of the brain to the hardware and
software of engineered computational systems.
H. S. Seung

9.30 Neural Plasticity

(Subject meets with 7.98J, 9.301J)
Prereq.: 9.01 or permission of instructor
U (Spring)
3-0-9

9.301J Neural Plasticity in Learning and
Development

(Subject meets with 7.98J, 9.30)
Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject 7.98J.
S. Tonegawa, W. Quinn, M. Wilson, G. Liu

9.322J Genetic Neurobiology

(Same subject as 7.67J)
Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-6 H-LEVEL Grad Credit

Deals with the specific functions of neurons,
the interactions of neurons in development,
and the organization of neuronal ensembles to
produce behavior, by functional analysis of
mutations and molecular analysis of their
genes. Concentrates on work with nematodes,
fruit flies, mice, and humans. Alternate years.
W. G. Quinn, J. T. Littleton

9.33 Methods in Neural Modeling

(Subject meets with 9.331)
Prereq.: 9.01, 9.03/9.031, or permission of in-
structor
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9

9.331 Methods in Neural Modeling

(Subject meets with 9.33)
Prereq.: 9.01, 9.03/9.031 or permission of in-
structor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9

Reading, presentation, discussion, and im-
plementation of biophysical and systems
models of invertebrate and vertebrate neural
computation. Computer simulation and/or
mathematical analysis forms an essential com-
ponent. Written presentation of a final project
is required for graduate credit. Alternate years.
M. Wilson
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9.34J Perception, Knowledge, and
Cognition

(Subject meets with 9.343J, MAS.234J,
MAS.654)
Prereq.: 9.00 or permission of instructor
U (Fall)
3-0-6

9.343J Cognitive Artifacts and Architectures

(Subject meets with 9.34J, MAS.234J,
MAS.654)
Prereq.: Permission of instructor
G (Fall)
3-3-6 H-LEVEL Grad Credit

The acquisition and communication of
knowledge demands a coherent cognitive
framework within which we can reason about
events and states in the world. What
frameworks are plausible, and how do these
choices affect our deductive and creative
processes? Material includes analog repre-
sentations, Bayesian nets, grammars, default
logics, belief theory, and discourse analysis.
W. Richards

9.35 Sensation and Perception
(Revised Content)

Prereq.: 8.02 and 18.02 or permission of in-
structor
U (Spring)
3-0-9

How do the senses work? How do physical
stimuli get transformed into signals in the nerv-
ous system? How does the brain use those sig-
nals to determine what's out there in the
world? All the senses are discussed; vision is
covered most extensively, with topics including
the perception of color, motion, form, and
depth.
E. H. Adelson, B. Anderson

9.352 Visual Perception
(New)

Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

Subject examines the visual system from his-
torical, theoretical, and experimental perspec-
tives and exposes students to a range of
visual system processes and functions.
Topics: "low-level" or early vision (receptors,
receptive fields, fourier representations, Marr's
primal sketch); "mid-level" vision (surface per-
ception, grouping, integration, and shape
recovery); and "high-level" vision, including ob-
ject recognition and attention. Alternate years.
B. Anderson

9.357 Special Topics in Vision Science

Prereq.: Permission of instructor
G (Fall)
2-0-7 H-LEVEL Grad Credit

An advanced seminar on issues of current in-
terest in human and machine vision. Topics
vary from year to year. Participants discuss
current literature as well as their ongoing re-
search.
E. H. Adelson

9.364 Research in Cognitive Architectures

Prereq.: Permission of instructor
G (Fall, Spring, Summer)
Units arranged H-LEVEL Grad Credit

Human models of the world are based on ob-
served regularities in the behavior of events
and actions. Such cognitive models play a
dominant role not only in perception, but also
in thought. Research projects address the
structure of such models, and how they are
manipulated and used.
W. A. Richards

9.373 Somatosensory and Motor Systems

Prereq.: 9.011
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-6 H-LEVEL Grad Credit

General principles of motor control in biological
systems. Structure and function of sensory
receptors. Muscle structure and reflex arcs.
Spinal cord. Locomotion. Oculomotor control.
Cerebellar structure and function. Motor
thalamus. Basal ganglia. Somatosensory cor-
tex: maps and neuronal properties. Cortical
plasticity. Motor psychophysics and computa-
tional approaches to motor control, and motor
planning. Alternate years.
M. Sur, A. Graybiel, E. Bizzi

9.50 Research in Brain and Cognitive
Sciences

Prereq.: 9.00 or permission of instructor
U (Fall, Spring, Summer)
2-8-2 Institute LAB
Can be repeated for credit

Laboratory research in brain and cognitive
science, using physiological, anatomical, phar-
macological, developmental, behavioral, and
computational methods. Each student carries
out an experimental study under the direction
of a member of the faculty. Project must be ap-
proved in advance by faculty supervisor and
either M. Potter or P. H. Schiller. Written
presentation of results is required.
Consult M. Potter or P. H. Schiller.

9.51-9.52 Topics in Brain and Cognitive
Sciences
(New)

Prereq.: 9.00 and any other two subjects in
Brain and Cognitive Sciences
U (Fall, IAP, Spring)
Units arranged
Can be repeated for credit

Individual study of a special topic under the
direction of a member of the faculty.
Consult M. Potter.

9.520 Networks for Learning: Regression
and Classification

Prereq.: 18.02, 9.641, 6.893 or permissic'
instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Focuses on the problem of supervised lear,..
ing from the perspective of statistics and of the
theory of multivariate function approximation
from sparse data. Includes topics such as VC
theory, Regularization, Support Vector
Machines for regression and classification and
advanced topics such as boosting, feature
selection and active learning. Examines ap-
plications in areas such as computer vision,
computer graphics and time-series analysis
and prediction. Also considers implications for
how the brain may learn from experience,
focusing on the neurobiology of object recogni-
tion. A significant increase in hands-on appica-
tions and exercises is planned, paralleling the
rapidly increasing practical uses of the tech.
ques described in the subject.
T. Poggio, A. Verri

9.530 Cellular and Molecular Computation

Prereq.: 9.29 or permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

Life as an emergent property of networks of
chemical reactions involving proteins and
nucleic acids. Mathematical theories of meta-
bolism, gene regulation, signal transduction,
chemotaxis, excitability, motility, mitosis,
development, and immunity. Applications to
directed molecular evolution, DNA computinq,
and metabolic and genetic engineering. Alt-
nate years.
H. S. Seung

9.57J Language Acquisition

(Same subject as 24.904J)
Prereq.: 24.900J or permission of instructo
U (Fall)
3-0-9 HASS

Covers the major results in the study of firs'
language acquisition concentrating on the
development of linguistic structure, includir::
sentence structure and morphology. Univerfa
aspects of development are discussed, as
as a variety of cross-linguistic phenomena
Theories of language learning are considert
including parameter-setting and maturation
K. Wexler
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92j Psycholinguistics

e subject as 24.905J)
q 9.00, 24.900J or permission of instruc-

HASS

al topics in language processing. The
-ture of language. Sentence processing.

wurse processing. Morphological process-
he storage and access of words in the

al dictionary. Speech processing. The
nship between the computational resour-
ailable in working memory and the lan-
processing mechanism. Ambiguity

ition. Discussion of computational model-
icluding connectionist models. The
onship between language and thought. Is-
.n language acquisition including critical
d phenomena, the acquisition of speech,
he acquisition of words. Experimental
odologies such as self-paced reading,
tracking, cross-modal priming, and neural

njig methods.
7 bson

9 5S1J Language Processing

Sjre subject as 24.945J)
q.: 9.59J or permission of instructor
)ring)

H-LEVEL Grad Credit

nar in real-time language comprehension.
jels of sentence and discourse comprehen-
from the linguistic, psychology, and artifi-
itelligence literature, including symbolic
onnectionist models. Ambiguity resolu-
inguistic complexity. The use of lexical,

ctic, semantic, pragmatic, contextual and
dic information in language comprehen-
The relationship between the computa-
resources available in working memory

ne language processing mechanism. The
nological reality of linguistic repre-
ions.
son

9 6 J Language Acquisition I
e subject as 24.949J)
q.: Permission of instructor
ring)
H-LEVEL Grad Credit

res, reading, and discussion of current
y and data concerning the psychology

biology of language acquisition. Em-
zes learning of syntax and morphology,
specially research relating grammatical
v and learnability theory to empirical
)s of children.
exler

9 6 1 J Natural Language and the Computer
Re esentation of Knowledge

re subject as 6.863J)
q.: 6.034

oring)
6 H-LEVEL Grad Credit

description under subject 6.863J.
Berwick

9.63 Laboratory in Cognitive Science

Prereq.: 9.07 or permission of instructor
U (Fall)
3-6-3 Institute LAB

Teaches principles of experimental methods in
human perception and cognition, including
design and statistical analysis. Combines lec-
tures and hands-on experimental exercises; re-
quires an independent experimental project.
Some experience in programming desirable.
P. Sinha

9.641 Introduction to Neural Networks

Prereq.: 9.29 or permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

Organization of synaptic connectivity as the
basis of neural computation and learning.
Single and multilayer perceptrons. Dynamical
theories of recurrent networks: amplifiers, at-
tractors, and hybrid computation. Back-
propagation and Hebbian learning. Models of
perception, motor control, memory, and neural
development. Alternate years.
H. S. Seung

9.65 Cognitive Processes

Prereq.: 9.00 or equivalent
U (Fall)
3-0-9 HASS

An introduction to human information process-
ing and learning; topics include the nature of
mental representation and processing; the ar-
chitecture of memory; pattern recognition; at-
tention; imagery and mental codes; concepts
and prototypes; reasoning and problem solv-
ing.
M. C. Potter

9.67 Object and Face Recognition

(Subject meets with 9.670)
Prereq.: 9.00 or permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9

9.670 Object and Face Recognition

(Subject meets with 9.67)
Prereq.: 9.012 or permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Provides a comprehensive introduction to key
issues and findings in object recognition in ex-
perimental, neural, computational and applied
domains. Second half focuses on face recogni-
tion. An additional project is required for
graduate credit. Alternate years.
P. Sinha

9.68 Affect: Biological, Psychological, and
Social Aspects of "Feelings"

Prereq.: 9.00
U (Spring)
3-0-9 HASS

Affect is to cognition and behavior as feeling is
to thinking and acting or as values are to
beliefs and practices. Subject considers these
relations, both at the psychological level of or-
ganization and in terms of their neurobiological
and sociocultural counterparts.
S. L. Chorover

9.70 Social Psychology

Prereq.: -
U (Spring)
3-0-9 HASS

Examines interpersonal and group dynamics,
considers how the thoughts, feelings, and ac-
tions of individuals are influenced by (and in-
fluence) the beliefs, values, and practices of
large and small groups. Learning occurs main-
ly through class discussions and participation
in study groups. Regular homework assign-
ments, occasional lectures, and demonstra-
tions.
S. L. Chorover

9.73 Visual Cognition

Prereq.: 9.00 or permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-6

Humans far surpass the best current computer
vision programs at recognizing what we see;
how do we do it? Is perception without aware-
ness possible? What goes on in our minds and
brains when we read, pay attention, or im-
agine? Subject explores what we know about
high-level vision from behavioral research on
normal subjects and neurological patients,
studies of single neurons in monkeys, and
brain imaging techniques such as fMRI.
N. Kanwisher

9.74 Foundations of Human Memory and
Learning

Prereq.: 9.00, 9.01 or permission of instructor
U (Spring)
3-0-9

Surveys the literature on human memory and
learning. Focuses on the organization of
memory at cognitive and neural levels, the
basis of remembering and forgetting, false
memories. Cognitive theory and behavioral
evidence are integrated with data from neurop-
sychology and neuroimaging. Alternate years.
A. Wagner
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9.75J Psychology of Gender

(Same subject as SP.650J)
Prereq.: -
U (Fall)
3-0-9 HASS

Examines evidence (and lack thereof) regard-
ing when and how an individual's thoughts,
feelings, and actions are affected by gender.
Topics include: gender development; gender
differences in cognition and emotion; gender
stereotypes; how gender is related to physical
and mental health, sexuality, close relation-
ships, and work.
Staff

9.85 Cognitive Development

Prereq.: 9.00
U (Spring)
3-0-9 HASS

An introduction to the field of cognitive develop-
ment, with focus on research elucidating both
the constant and the changing properties of
knowledge over growth and learning. Centers
on basic cognitive capacities from perception
to reasoning, but some applications of re-
search to educational issues are also dis-
cussed.
Staff

9.91 Topics in Brain and Cognitive Sciences

Prereq.: 9.00 and any other two
subjects in Brain and Cognitive Sciences
U (Fall, IAP, Spring, Summer)
Units arranged
Can be repeated for credit

Individual study of a special topic under the
direction of a member of the faculty.
Consult M. Potter.

9.911-9.916 Special Topics in Brain and
Cognitive Sciences

Prereq.: Permission of instructor
G (Fall, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Opportunity for graduate study of advanced
subjects in Brain and Cognitive Sciences not
included in other subject listings. 9.911 is
taught P/D/F.
Consult E. K. Miller or N. Kanwisher.

9.919 Teaching Brain and Cognitive
Sciences

Prereq.: -
G (Fall, Spring)
Units arranged [P/D/F]
Can be repeated for credit

For teaching assistants in Brain and Cognitive
Sciences, in cases where teaching assignment
is approved for academic credit by the depart-
ment.
Consult E. K. Miller.

9.92 Topics in Brain and Cognitive
Sciences

Prereq.: -
U (Fall, Spring)
Units arranged
Can be repeated for credit

Individual study of a special topic under the
direction of a member of the faculty.
Consult M. Potter.

9.921 Research in Brain and Cognitive
Sciences

Prereq.: Permission of instructor
G (Fall, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Guided research under the sponsorship of in-
dividual members of the faculty. Ordinarily
restricted to candidates for the doctoral degree
in Course IX.
Consult E. K. Miller

9.93-9.99 Independent Activities

Prereq.: -
U (IAP)
Units arranged [P/D/F]
Can be repeated for credit

For undergraduates taking Course 9 IAP sub-
jects for credit. See IAP Guide for details.
Consult M. Potter.

9.931 Research Reports

Prereq.: Permission of instructor
G (Fall, Spring, Summer)
0-0-6 [P/D/F] H-LEVEL Grad Credit

Course IX graduate students submit written
reports of their research efforts according to
stated deadlines. Registration is mandatory in
fall term of third year.
Consult E. K. Miller.

9.941 Graduate Thesis Proposals

Prereq.: 9.931
G (Fall, Spring, Summer)
0-0-6 [P/D/F] H-LEVEL Grad Credit

Course IX graduate students submit written
proposals for thesis according to stated dead-
lines. Registration is mandatory in fall term of
the fourth year.
Consult E. K. Miller.

9.ThG Graduate Thesis

Prereq.: -
G (Fall, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Program of graduate research, leading to the
writing of a Ph.D. thesis; to be arranged by the
student and an appropriate MIT faculty mem-
ber.

PsyChology

The undergraduate program in Psychology
is described in Chapter 7. For additional re-
lated subjects in Psychology, see also:

Brain and Cognitive Sciences: 9.00, 9.01,
9.20, 9.35, 9.57J, 9.59J, 9.68, 9.70, 9.75J,
9.85

Management: 15.301, 15.305

Science, Technology, and Society:
STS.046J.
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Course 10 Chemical Engineering

For degree requirements, see listing in
Chapter VII under the School of
Engineering.

10.UR Undergraduate Research

P'ereq.: -
U Fall, Spring)
Un ts arranged [P/D/F]
Can be repeated for credit

bURG Undergraduate Research

Prereq.: -
U Fall, Spring)
Units arranged
Can be repeated for credit

Opportunity for participation in a research
group, or for special investigation in a par-
ticular field. Topic and hours to fit individual re-
quirements.
C M. Mohr

10.ThU Undergraduate Thesis

Prereq.: -
U Fall, Spring, Summer)
Unis arranged
Can be repeated for credit

Program of undergraduate research, leading
ID iting an S.B. thesis; topic arranged be-
on student and MIT faculty member.

C M. Mohr

10.001 Introduction to Computer Methods

Prt sq.: -
U Fall, IAP)

introduction to the use of computers, program-
m ng, software tools, and problem solving
usig Athena. Emphasis on the development

c) :rorithms, programming in C, the use of
o putational tools and numerical libraries,

ah applications in elementary numerical
ano ysis and data visualization for science and
engqneering. Prior programming experience is
enommended for the fast-paced IAP offering.
S'I. Green

10.002J Introduction to Numerical Analysis
for engineering
Same subject as 13.002J)

:'ereq.: 18.03, 10.001 or 1.00
J Spring)

4

Se-? description under subject 13.002J.
Schmidt, W. H. Green

10.02J Biotechnology and Engineering

(Same subject as 5.22J, BEH.105J)
Prereq.: -
U (Spring)
4-0-5

See description under subject 5.22J.
J. M. Essigmann, R. S. Langer

10.100J Interdisciplinary Research in
Biomedical Engineering

(Same subject as BEH.900J)
Prereq.: 5.07 or 7.05, 7.06, 18.03, 2.003 or
3.185 or 6.001 or 10.301 or 16.030/16.040
U (Fall, Spring)
1-8-3
Can be repeated for credit

See description under subject BEH.900J.
I. V. Yannas

10.200 Sophomore Advising Seminar

Prereq.: -
U (Fall)
2-0-4 [P/D/F}

Special topics in chemical engineering
designed to help acquaint and orient new stu-
dents to the field. All sophomores beginning in
chemical engineering are encouraged to take
this seminar.
C. L. Cooney

10.213 Chemical Engineering
Thermodynamics

Prereq.: 5.60, 10.001
U (Fall, Spring)
4-0-8

Thermodynamics of multicomponent, multi-
phase systems. Applications of first, second,
and third laws of thermodynamics to open and
closed systems. Properties of mixtures, includ-
ing colligative properties, chemical reaction
equilibrium, and phase equilibrium; non-ideal
solutions; power cycles; refrigeration; separa-
tion systems.
K. K. Gleason, P. E. Laibinis, H. H. Sawin

10.25 Industrial Chemistry and Chemical
Process Pathways

Prereq.: 5.11 or 5.111 or 5.112, 10.213, 10.37
G (Fall)
3-0-6 H-LEVEL Grad Credit

Chemical and engineering principles involved
in creation and operation of viable industrial
processes. Topics: analysis of process
chemistry by p-pathways (i.e., radical, ionic,
and pericyclic reactions of organic syntheses)
and d-pathways (i.e., catalysis by transition-
metal complexes). Use of reaction
mechanisms for inference of co-product forma-
tion, kinetics, and equilibria: process synthesis
logic related to reaction selectivity, recycle,
separations. Illustrations drawn from current
and contemplated commercial practice.
P. S. Virk

10.26 Chemical Engineering Projects
Laboratory

Prereq.: 5.310, 10.302
U (Spring)
1-8-3

Laboratory projects in applied chemical en-
gineering research. Students work in teams on
one project for the term. Projects are often sug-
gested by local industry. Training in research
planning and project management, execution
of experimental work, data analysis, oral
presentations and report writing, and team-
building.
C. K. Colton, P. S. Virk, J. Y. Ying,
W. H. Dalzell, J.-F. Hamel, B. S. Johnston,
B. D. Burrell

10.27 Chemical Engineering Processes
Laboratory

Prereq.: 10.32, 10.37
U (Fall)
0-8-4

Introduces practical chemical engineering unit
operations through hands-on experience with
pilot-scale equipment and processes. Provides
instruction and skill development in team build-
ing, experimentation and data analysis, and
report writing and oral presentations. Intro-
duces theory of selected unit operations.
J. B. Howard, J.-F. Hamel, W. H. Dalzell,
B. S. Johnston, B. D. Burrell
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10.301 Fluid Mechanics

Prereq.: 18.03, 10.001
U (Spring)
3-0-9 REST

Introduces the mechanical principles govern-
ing fluid flow. Stress in a fluid. Conservation of
mass and momentum, using differential and in-
tegral balances. Elementary constitutive equa-
tions. Hydrostatics. Exact solutions of the
Navier-Stokes equations. Approximate solu-
tions using control volume analysis. Mechani-
cal energy balances and Bernoulli's equation.
Dimensional analysis and dynamic similarity.
Introduces boundary-layer theory and tur-
bulence.
H. Brenner, P. S. Virk

10.302 Transport Processes

Prereq.: 5.60, 10.301, or permission of instruc-
tor
U (Fall)
4-0-8

Principles of heat and mass transfer. Steady
and transient conduction and diffusion. Con-
vective transport of heat and mass in both
laminar and turbulent flows. Natural convec-
tion. Condensation and boiling. Application to
design of heat exchangers. Radiative heat
transfer.
C. K. Colton, K. A. Smith

10.32 Separation Processes

Prereq.: 10.213, 10.302
U (Spring)
3-0-9

General principles of separation by equilibrium
and rate processes. Staged cascades. Applica-
tions to distillation, absorption, adsorption, and
membrane processes. Phase equilibria and
role of diffusion.
C. M. Mohr

10.33 Mathematical Methods in Chemical
Engineering

Prereq.: 18.03, 18.06 or equivalent
G (Fall)
3-0-6 H-LEVEL Grad Credit

Mathematical formulation and solution of
chemical engineering problems related to ther-
modynamics, reaction engineering, transport
phenomena, and process systems engineer-
ing. Introduction to linear vector spaces,
matrices, eigenvalues and eigenvectors, and
solution to linear and nonlinear systems of al-
gebraic equations. Introduction to linear dif-
ferential and integral operators in a Hilbert
space, orthogonality, adjoint and self-adjoint
operators, Bessel and Legendre functions,
Green's functions, spectral theory of Sturm-
Liouville operators. Solution approaches for
first and higher order linear and nonlinear ordi-
nary and partial differential equations with ap-
plications to problems of chemical engineering
science and process systems engineering.
Geo. Stephanopoulos

10.331 Nonlinear Analysis in Chemical
Engineering

Prereq.: 10.50
G (Spring)
3-0-6

Emphasizes both classical and modern
methods for analyzing nonlinear ordinary and
partial differential equations arising in reaction
engineering and transport phenomena. Topics:
elementary stability theory and bifurcation
analysis of steady states; introduction to time-
periodic phenomena and transitions to chaos;
numerical methods for tracking multiple-steady
and time-periodic states.
R. A. Brown

10.34 Numerical Methods Applied to
Chemical Engineering

Prereq.: Permission of instructor
G (Spring)
3-0-6 H-LEVEL Grad Credit

Numerical methods for solving problems aris-
ing in heat and mass transfer, fluid mechanics,
chemical reaction engineering, and molecular
simulation. Topics: numerical linear algebra,
solution of nonlinear algebraic equations and
ordinary differential equations, solution of par-
tial differential equations (e.g. Navier-Stokes),
numerical methods in molecular simulation
(dynamics, geometry optimization). All
methods are presented within the context of
chemical engineering problems. Familiarity
with structured programming is assumed.
R. A. Brown, K. J. Beers, W. H. Green

10.37 Chemical Kinetics and Reactor
Design

Prereq.: 5.60, 10.301
U (Spring)
3-0-6

Introduces the design of chemical reactors via
synthesis of chemical kinetics, transport
phenomena, and mass and energy balances.
Topics: reaction mechanisms and chemical
pathways; transition-state theory; batch, plug
flow and well-stirred reactors; heterogeneous
and enzymatic catalysis; heat and mass
transport in reactors, including diffusion to and
within catalyst particles; economic analysis of
reactor design.
L. G. Griffith

10.390 Process Design

Prereq.: 5.11 or 5.111 or 5.112, 10.213, 10.301
U (Fall)
3-0-9

Presentation and discussion of process design
case studies, selected from a variety of areas
in which chemical engineers work. Emphasis
on the applications of engineering science to
the solution of real problems, including concep-
tual design and analysis leading to optimal
solutions. Discussion of the trade-offs inherent
in design, including economics, environmental
impact, and contextual issues. Review of re-
quired engineering science and presentation
of the basics of process economics.
C. M. Mohr

10.391J Sustainable Energy

(Same subject as 1.818J, 2.65J, 3.564J,
11.371J, 22.811J, ESD.166J)
Prereq.: Permission of instructor
G (Spring)
3-1-8 H-LEVEL Grad Credit

Assessment of current and potential energy
systems, covering extraction, conversion an:
end-use, with emphasis on meeting regiona,
and global energy needs in the 21st century
a sustainable manner. Examination of ener:
technologies in each fuel cycle stage for fos>
(oil, gas, synthetic), solar, biomass, nuclear
and geothermal energy, storage, and conse-
vation. Focus on evaluation and analysis of
energy technology systems in the context of
political, social, economic, and environmental
goals. Open to upper-class undergraduates
J. Tester, M. W. Golay, J. Howard,
D. H. Marks, E. Drake, M. Driscoll, W. Peters

10.40 Chemical Engineering
Thermodynamics

Prereq.: 5.60, 10.213 or equivalent
G (Fall)
4-0-8 H-LEVEL Grad Credit

Basic postulates of classical thermodynamics
Application to transient open and closed sys-
tems. Criteria of stability and equilibria. Con-
stitutive property models of pure materials and
mixtures emphasizing molecular-level effects
using the formalism of statistical mechanics.
Phase and chemical equilibria of multicom-
ponent systems. Applications emphasized
through extensive problem work relating to
practical cases.
D. Blankschtein, J. W. Tester, B. Trout

10.42 Advanced Thermodynamics

Prereq.: 10.40
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-6 H-LEVEL Grad Credit

Equilibrium and stability concepts examined in
depth for multicomponent, multiphase sys-
tems. Critical point phenomena and scaling suj-
percritical fluids, solution models for mixture-
of electrolytes and non-electrolytes using a
statistical mechanics framework. Molecular
simulations and surface and potential field
fects on thermodynamics comprise other
topics.
J. W. Tester

10.420 Molecular Aspects of Chemical
Engineering

(Subject meets with 10.520)
Prereq.: 5.13, 10.213, or equivalent
U (Fall)
3-0-6

Meets with graduate subject 10.520, but as-
signments differ. See description under sub-
10.520.
P. E. Laibinis, P. T. Hammond
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21 Heterogeneous Catalysis and
ytic Processes

ct meets with 10.521)
t: 5.13, 10.37 or equivalents

Year 2001-02: Not offered
Year 2002-03: U (Fall)

with graduate subject 10.521, but as-
nts differ. See description under subject

ring

Introduction to Interfacial Phenomena

1.: 10.213 or an equivalent introductory
t in thermodynamics or physical
try

'ear 2001-02: Not offered
'Year 2002-03: G (Fall)

ices fundamental and applied aspects of
,cial phenomena. Theory of capillarity.
mental determination of interfacial ten-
hermodynamics of interfaces. The
adsorption equation. Surface tension of
quids and solutions. Surface films. Wet-

ld contact angles. Effect of curvature on
,ilibrium state of pure systems and mix-
Fundamentals of adsorption, micelliza-

olubilization, and emulsification.
inkschtein

10 41J Statistical Thermodynamics of
Complex Liquids

subject as 8.575J, 22.52J)
-1.: 8.08, 10.213, or equivalent
Year 2001-02: G (Spring)
Year 2002-03: Not offered
H-LEVEL Grad Credit

of self-assembly in surfactant-water
ar) and surfactant-water-oil (micro-emul-
ystems. Introduction to the theory of

er solutions: Introduction to scattering
lues; light, x-ray, and neutron scatter-
plied to studies of the structure and
ics of complex liquids. Modern theory of

aid state relevant to structured
,molecular) liquids.
ikschtein, S. H. Chen

0 :1J Molecular and Engineering
As 'ccts of Biotechnology

subject as 7.37J, BEH.361J)
: 7.03 or 7.05, 5.60

ring)

escription under subject 7.37J.
Griffith, H. Lodish

0 42 Biochemical Engineering

ect meets with 10.542)
Permission of instructor

Year 2001-02: U (Spring)
Year 2002-03: Not offered

10.445 Separation Processes for
Biochemical Products

(Subject meets with 10.545)
Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-6

See description under subject 10.545.
C. L. Cooney

10.449J Cell and Tissue Engineering

(Same subject as BEH.360J)
Prereq.: 10.302 or permission of instructor,
7.012/7.013/7.014
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-6
Credit cannot also be received for 10.549J

Analysis of fundamental processes in tissue
engineering for human therapeutic applica-
tions and for in vitro models of human tissue,
using representative examples of metabolic tis-
sue (e.g., liver) and connective tissue (e.g.,
bone). Design principles and engineering ap-
proaches (e.g., use of synthetic materials) for
controlling receptor-mediated processes such
as cell migration, growth, and differentiation.
Mass transfer limitations in design of devices
for cell encapsulation and in scaffold-guided
regeneration. Guided organization of multicel-
lular structures. Current clinical prospects.
L. G. Griffith, H. F. Lodish, D. A. Lauffenburger

10.450 Process Dynamics, Operations, and
Control

(Subject meets with 10.550)
Prereq.: 10.32, 10.37, 18.03
U (Spring)
3-0-6

Meets with graduate subject 10.550, but as-
signments differ. See description under subject
10.550.
Staff

10.467 Polymer Science Laboratory

Prereq.: 5.12, 5.310, or equivalent
U (Fall, Spring)
1-7-4 Institute LAB

Experiments broadly aimed at acquainting stu-
dents with the range of properties of polymers,
methods of synthesis, and physical chemistry.
Examples: solution polymerization of
acrylamide, bead polymerization of divinylben-
zene, interfacial polymerization of nylon 6,10.
Evaluation of networks by tensile and swelling
experiments. Rheology of polymer solutions
and suspensions. Physical properties of
natural and silicone rubber. Priority of enroll-
ment given to Course 10 seniors and juniors.
P. T. Hammond, G. C. Rutledge, K. J. Beers

10.490 Integrated Chemical Engineering I

Prereq.: 10.32, 10.37
U (Fall)
4-0-8

Presents and solves chemical engineering
problems in an industrial context. Emphasis is
placed on the integration of fundamental con-
cepts with approaches of process design.
Problems are emphasized that demand syn-
thesis, economic analysis, and process design.
P. /. Barton, C. M. Mohr

10.491 Integrated Chemical Engineering II
Prereq.: 10.490
U (IAP, Spring)
4-0-8

Three modules present and solve chemical en-
gineering problems in an industrial context.
Emphasis is placed on integration of fun-
damentals with material property estimation,
process control, product development, and
computer simulation. Integration of societal is-
sues, such as engineering ethics, environmen-
tal and safety considerations, and impact of
technology on society are addressed in the
context of case studies. One module may be
taken during IAP.
T A. Hatton, K. Jensen, R. S. Langer,
D. A. Lauffenburger, G. McRae, H. H. Sawin,
B. S. Johnston

10.50 Analysis of Transport Phenomena

Prereq.: 10.301, 10.302
G (Fall, Spring)
4-0-8 H-LEVEL Grad Credit

Unified treatment of heat transfer, mass trans-
fer, and fluid mechanics, emphasizing scaling
concepts in formulating models and analytical
methods for obtaining solutions. Topics include
conduction and diffusion, laminar flow
regimes, convective heat and mass transfer,
and simultaneous heat and mass transfer with
chemical reaction or phase change.
W M. Deen, G. McRae, R. C. Armstrong,
P. S. Doyle

10.52 Mechanics of Fluids

Prereq.: 10.50
G (Spring)
3-0-6 H-LEVEL Grad Credit

Advanced subject in fluid and continuum
mechanics. Content includes kinematics,
macroscopic balances for linear and angular
momentum, the stress tensor, creeping flows
and the lubrication approximation, the bound-
ary layer approximation, linear stability theory,
and some simple turbulent flows.
K. A. Smith
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10.520 Molecular Aspects of Chemical
Engineering

(Subject meets with 10.420)
Prereq.: 5.13, 10.213, or equivalent
G (Fall)
3-0-6 H-LEVEL Grad Credit

Molecular-level engineering and analysis of
chemical processes. Use of chemical bonding,
reactivity, and other key concepts in the design
and tailoring of organic systems. Application
and development of structure-property relation-
ships. Descriptions of the chemical forces and
structural factors that govern supramolecular
and interfacial phenomena for molecular and
polymeric systems.
P. E. Laibinis, P. T. Hammond

10.521 Heterogeneous Catalysis and
Catalytic Processes

(Subject meets with 10.421)
Prereq.: 5.13, 10.37, or equivalents
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-6 H-LEVEL Grad Credit

An introduction to applied catalysis, focusing
on principles of importance in the development
and improvement of catalysts and their practi-
cal use in industry. Topics include adsorption
phenomena, catalyst preparation, and surface
characterization techniques. Application of
catalyst functionality concepts for control of
reaction selectivity and kinetic models. Com-
monality of mechanisms for significant groups
of catalyzed reactions such as hydrogenation,
partial oxidation, and hydrocarbon reactions
catalyzed by solid acids and zeolites. Control
of pollutant emissions by catalysis. Meets with
undergraduate subject 10.421, but assign-
ments differ.
J. Y. Ying

10.531J Macromolecular Hydrodynamics

(Same subject as 2.341J)
Prereq.: 2.25 or 10.301, or permission of in-
structor
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-6 H-LEVEL Grad Credit

Physical phenomena in polymeric liquids un-
dergoing deformation and flow. Kinematics
and material functions for complex fluids; tech-
niques of viscometry, rheometry; and linear vis-
coelastic measurements for polymeric fluids.
Generalized Newtonian fluids. Continuum
mechnanics, frame invariance, and convected
derivatives for finite strain viscoelasticity. Dif-
ferential and integral constitutive equations for
viscoelastic fluids. Analytical solutions to
isothermal and non-isothermal flow problems
the roles of non-Newtonian viscosity, linear vis-
coelasticity, normal stresses, elastic recoil,
stress relaxation in processing flows. Introduc-
tion to molecular theories for dynamics of
polymeric fluids. (Extensive class project and
presentation required instead of a final exam).
R. C. Armstrong, G. H. McKinley

10.534 Macrotransport Processes

Prereq.: 10.50
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-6 H-LEVEL Grad Credit

Generalized Taylor dispersion theory applied
to chromatographic separation processes, flow
and transport in porous media, transport
properties of macromolecular solutions, and
generic analyses of heterogeneous systems,
including adsorption phenomena, thermal
transport processes, and chemically reactive
continua.
H. Brenner

10.535 Interfacial Transport Processes and
Rheology

Prereq.: 10.50 or equivalent
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-0-6 H-LEVEL Grad Credit

Introduction to the theory and applications of
liquid-liquid interfacial transport phenomena.
General tensor analysis; interfacial statics;
kinematics, and transport across and within
curved, deforming interfaces; two-dimensional
momentum transport processes, Newtonian
and non-Newtonian interfacial stress constitu-
tive relations, applications to surface rheology;
surfactant transport and adsorption at inter-
faces, surface diffusion, Marangoni
phenomena, interphase mass transfer;
asymptotic theory of diffuse interfaces; line ten-
sion phenomena.
H. Brenner

10.538J Biomolecular Kinetics and Cellular
Dynamics

(Same subject as BEH.420J)
Prereq.: 7.05, 7.06, 18.03
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject BEH.420J.
K. D. Wittrup, B. Tidor

10.539J Fields, Forces, and Flows in
Biological Systems

(Same subject as BEH.430J, 2.795J, 6.561J,
HST.544J)
Prereq.: 6.013 or 2.005 or 10.302 or
equivalent, or permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject BEH.430J.
A. J. Grodzinsky, D. A. Lauffenburger

10.540J Engineering Analysis of Cell
Receptor Processes

(Same subject as BEH.461J)
Prereq.: 18.03
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-6

See description under subject BEH.461J.
D. A. Lauffenburger

10.542 Biochemical Engineering

(Subject meets with 10.442)
Prereq.: Permission of instructor
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-6 H-LEVEL Grad Credit

Interaction of chemical engineering,
biochemistry, and microbiology. Mathematics
representations of microbial systems. Kinetics
of growth, death, and metabolism. Continuocs
fermentation, agitation, mass transfer, ana
scale-up in fermentation systems, enzymg
technology.
C. L. Cooney, D. I. C. Wang

10.543J The Protein Folding Problem

(Subject meets with 7.88J, 5.48J, 7.24)
Prereq.: 5.07 or 7.05 or equivalent
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
4-0-8 H-LEVEL Grad Credit

See description under subject 7.88J.
J. A. King

10.544 Metabolic and Cell Engineering

Prereq.: 5.60, 7.05, 10.302, 18.03 or
equivalents
G (Fall)
3-0-6 H-LEVEL Grad Credit

Presentation of a framework for quantitative
understanding of cell functions as integrated
molecular systems. Analysis of cell-level
processes in terms of underlying molecular
mechanisms based on thermodynamics,
kinetics, mechanics, and transport principles
emphasizing an engineering, problem-oriented
perspective. Objective is to rationalize target
selection for genetic engineering and evaluate
the physiology of recombinant cells. Topics in.
clude cell metabolism and energy productior,
transport across cell compartment barriers
protein synthesis and secretion, regulationo
gene expression, transduction of signals fr,
extracellular environment, cell proliferation
adhesion and migration.
Gr. Stephanopoulos

10.545 Separation Processes for
Biochemical Products

(Subject meets with 10.445)
Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-6 H-LEVEL Grad Credit

Introduction to fundamental principles of
separation operations for the recovery of
products from biological processes, membrane
filtration, chromatography, centrifugation, ce'
disruption, extraction, and process design
C. L. Cooney

10.547J Principles and Practice of Drug
Development

(Same subject as 15.136J, 7.547J, HST.920J)
Prereq.: Permission of instructor
G (Fall)
3-0-6 H-LEVEL Grad Credit

See description under subject 15.136J.
T. J. Allen, C. L. Cooney, S. N. Finkelstein,
R. H. Rubin, A. J. Sinskey
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10.548J Transport Phenomena and Tumor
path.ophysiology

Sa3,e subject as HST.525J)
eq 18.03; 10.301 or equivalent

3 Fall)
H-LEVEL Grad Credit

See description under subject HST.525J.
K Jain

10.549J Cell and Tissue Engineering

Same subject as BEH.460J)
Petq.: 10.302 or permission of instructor,

- Dr 7.06 or equivalent
Year 2001-02: G (Fall)

;_i Year 2002-03: Not offered

d t cannot also be received for 10.449J

Avanced treatment of material covered in
a49J/BEH.460J. Additional focus on current
ar -iure, and greater depth in mathematical

- 6riffith, H. Lodish, D. A. Lauffenburger

10.55 Colloid and Surfactant Science

Deq.: Permission of instructor
Acid Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)

--6 H-LEVEL Grad Credit

ntrcduction to theory and applications of col-
dispersions and surfactant science.

1r Dlayer adsorption at interfaces, electrical
:,.ble layers, dispersion forces, electrokinetic

'omena, and stabilization of dispersions.
?'mistry, structure, and classification of sur-

ants, critical micelle concentrations, micel-
s)lubilization, and catalysis. Detergency

ai ,etting phenomena. Emulsion technology
3) applications.
, - ankschtein

10.550 Process Dynamics, Operations, and
Control

Siblect meets with 10.450)
-q.: 10.32, 10.37, 18.03

3-Spring)
SH-LEVEL Grad Credit

duction to modeling and analysis of
-nic processes and the engineering tasks
-cess operations and control. Subject
,s the following topics: incentives for
ss monitoring, analysis, and control;

iing the static and dynamic behavior of
:esses; control strategies; design of feed-

feedforward, and other control struc-
_s model -predictive, inferential, and
Dtive control systems; digital computer con-
process identification; fault diagnosis and
rvisory control; computer-integrated
facturing and industrial practice of

tss control. Meets with undergraduate
ect 10.450, but assignments differ.

10.551 Systems Engineering

Prereq.: 10.213, 10.302, 10.37
G (Spring)
3-0-6 H-LEVEL Grad Credit

Introduction to the elements of systems en-
gineering. Special attention devoted to those
tools that help students structure and solve
complex problems. Illustrative examples drawn
from a broad variety of chemical engineering
topics, including product development and
design, process development and design, ex-
perimental and theoretical analysis of physico-
chemical process, analysis of process
operations, etc.
P. /. Barton

10.555J Bioinformatics: Principles,
Methods and Applications

(Same subject as HST.940J)
Prereq.: Permission of instructor
G (Spring)
3-0-6 H-LEVEL Grad Credit

Introduction to bioinformatics, the collection of
principles and computational methods used to
upgrade the information content of biological
data generated by genome sequencing,
proteomics, and cell-wide physiological meas-
urements of gene expression and metabolic
fluxes. Fundamentals from systems theory
presented to define modeling philosophies and
simulation methodologies for the integration of
genomic and physiological data in the analysis
of complex biological processes. Various com-
putational methods address a broad spectrum
of problems in functional genomics and cell
physiology. Application of bioinformatics to me-
tabolic engineering, drug design, and biotech-
nology also discussed.
Geo. Stephanopoulos, /. Rigoutsos,
Gr. Stephanopoulos

10.560 Structure and Properties of Polymers

Prereq.: 10.213 or permission of instructor
G (Spring)
3-0-6 H-LEVEL Grad Credit

Review of polymer molecular structure and
bulk morphology; survey of molecular and mor-
phological influence on bulk physical proper-
ties including non-Newtonian flow,
macromolecular diffusion, gas transport in
polymers, electrical and optical properties,
solid-state deformation, and toughness. Case
studies for product design.
R. E. Cohen

10.568 Physical Chemistry of Polymers

Prereq.: 5.60 or 10.213 or 10.40
G (Fall)
3-0-6 H-LEVEL Grad Credit

Chain macromolecules as random coils (unper-
turbed, expanded) and as other shapes. Statis-
tical thermodynamics of interpenetrating
random coiling polymers in solution with ap-
plication to phase separations, swelling of net-
works, depression of melting point. The
isolated chain molecule in dilute solutions
analyzed for mass or size by static methods
(osmometry, light scattering, neutron scatter-
ing) and by dynamic methods (intrinsic vis-
cosity, size exclusion chromatography,
sedimentation). Introduction to chain dynamics
and to rubber elasticity.
R. E. Cohen

10.569 Synthesis of Polymers

Prereq.: 5.12
G (Spring)
3-0-6 H-LEVEL Grad Credit

Studies synthesis of polymeric materials, em-
phasizing interrelationships of chemical path-
ways, process conditions, and
"microarchitecture" of molecules produced.
Chemical pathways include traditional ap-
proaches such as anionic, radical condensa-
tion, and ring-opening polymerizations. New
techniques, including stable free radicals and
atom transfer free radicals, new catalytic ap-
proaches to well-defined architectures, and
polymer functionalization in bulk and at sur-
faces. Process conditions include bulk, solu-
tion, emulsion, suspension, gas phase, and
batch vs continuous fluidized bed. "Microar-
chitecture" includes tacticity, molecular-weight
distribution, sequence distributions in
copolymers, "errors" in chains such as
branches, head-to-head addition, and peroxide
incorporation.
P. T. Hammond

10.571J Atmospheric Physics and
Chemistry

(Subject meets with 12.306, 12.806J)
Prereq.: 5.61, 18.075, or permission of instruc-
tor
G (Fall)
3-0-9 H-LEVEL Grad Credit

Introduction to the physics and chemistry of
the atmosphere, including experience with
computer codes. Radiative transfer equation,
Mie theory, and numerical solutions. Aerosols
and theories of their formation, evolution, and
removal. Gas and aerosol transport from
urban to continental scales. Coupled models
of radiation, transport, and chemistry. Emis-
sions control technology and costs. Applica-
tions to air pollution and climate.
R. G. Prinn, G. J. McRae
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10.572 Principles of Combustion

Prereq.: 5.62, 10.302, or equivalent
G (Spring)
3-0-6 H-LEVEL Grad Credit

Basic concepts and applications of combus-
tion. Gas-phase reaction mechanisms and
thermochemical kinetics: reaction property es-
timation; treatment of pressure and tempera-
ture dependence; elementary and global
reaction modeling of multiple reaction systems.
Theory of ignition, flame propagation, ex-
plosion, and detonation. Characteristics of
premixed, diffusion, laminar, and turbulent
flames. Combustion of liquids and solids;
pyrolysis and volatilization; gas reactions with
solid carbon. Formation mechanisms of pol-
lutants and valuable materials in flames.
J. B. Howard

10.579 Application of Technology

Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

Engineering School-Wide Elective Subject.
Description given at end of this chapter in
SWE section on page 637.
J. Deutch, R. Lester

10.580 Solid-State Surface Science

Prereq.: 10.213
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-6 H-LEVEL Grad Credit

Structural, chemical, and electronic properties
of solids and solid surfaces. Analytical tools
used to characterize surfaces including Auger
and photoelectron spectroscopies and electron
diffraction techniques. Surface ther-
modynamics and kinetics including adsorption-
desorption, catalytic properties, and sputtering
processes. Applications to microelectronics,
optical materials, and catalysis.
K. K. Gleason

10.581J Materials Processing

(Same subject as 3.52J)
Prereq.: 3.01, 3.185, or equivalents
G (Spring)
3-0-6 H-LEVEL Grad Credit

See description under subject 3.52J.
K. F. Jensen, A. C. Powell IV

10.584J Materials and Processes for
Microelectromechanical Devices and
Systems
(New)

(Same subject as 3.48J, 2.373J, 6.778J,
16.288J)
Prereq.: 6.152J/3.155J or equivalent; permis-
sion of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Presents a unified treatment of the key prin-
ciples in materials and processing for the
design and manufacture of
microelectromechanical systems (MEMS). Em-
phasis on materials and processes commonly
used for fabrication for MEMS and not
microelectronic systems. Includes discussion
of the processing and properties of both thin
and thick polycrystalline and amorphous films,
wafer and thin film bonding, bulk micromachin-
ing techniques, and the relationships between
processing and properties of active materials
such as piezoelectrics, ferroelectrics and
phase-transition materials. Key material proper-
ties and parameters and their relationships
with microfabrication processes and applica-
tions are discussed, including elastic and in-
elastic deformation, fracture, residual stress,
fatigue, creep, adhesion, stiction, and coupled-
field constitutive behavior. Materials and
process selection and case studies of applica-
tions provide a unifying theme.
L. Anand, K. F Jensen, M. A. Schmidt,
S. M. Spearing, C. V. Thompson

10.631 Structural Theories of Polymer Fluid
Mechanics

Prereq.: 10.301
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-6 H-LEVEL Grad Credit

Structural and molecular models for polymeric
liquids. Nonequilibrium properties are em-
phasized. Elementary kinetic theory of polymer
solutions. General phase space kinetic for
polymer melts and solutions. Network theories.
Interrelations between structure and rheologi-
cal properties.
R. C. Armstrong

10.65 Chemical Reactor Engineering

Prereq.: 10.37
G (Fall)
4-0-8 H-LEVEL Grad Credit

Fundamentals of chemically reacting systems
with emphasis on synthesis of chemical
kinetics and transport phenomena. Topics in-
clude: kinetics of gas, liquid, and surface reac-
tions; quantum chemistry; transition state
theory; surface adsorption, diffusion, and
desorption processes; mechanism and kinetics
of biological processes; mechanism formula-
tion and sensitivity analysis. The reactor topics
include: nonideal flow reactors, residence time
distribution and dispersion models; multiphase
reaction systems; nonlinear reactor
phenomena. Examples are drawn from dif-
ferent applications, including heterogeneous
catalysis, polymerization, combustion,
biochemical systems, and materials process-
ing.
K. F. Jensen, K. D. Wittrup

10.652J Kinetics of Chemical Reactions

(Same subject as 5.68J)
Prereq.: 5.62 or 10.37 or 10.65
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject 5.68J.
W. H. Green, J. I. Steinfeld

10.668J Statistical Mechanics of Polymers

(Same subject as 3.941J)
Prereq.: 10.568 or permission of instructo
G (Spring)
3-0-9 H-LEVEL Grad Credit

Concepts of statistical mechanics and the,
modynamics applied to macromolecules:
polymer conformations in melts, solutions anj
gels; Rotational Isomeric State theory, Markov
processes and molecular simulation methods
applied to polymers; incompatibility and
segregation in incompressible and compres-
sible systems; molecular theory of viscoelas-
ticity; relation to scattering and experiment&
measurements.
G. Rutledge, A. Mayes

10.675 Computational Quantum Mechanics
of Molecular and Extended Systems

Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-6 H-LEVEL Grad Credit

The theoretical frameworks of Hartree-Fock
theory and density functional theory are
presented as approximate methods to solve
the many-electron problem. A variety of ways
to incorporate electron correlation are dis-
cussed. The application of these techniques to
calculate the reactivity and spectroscopic
properties of chemical systems, in addition to
the thermodynamics and kinetics of chemical
processes, is emphasized. Cutting-edge
methods, such as Car-Parrinello molecula
dynamics, are discussed. Students run com-
putations both on Athena and on multi-pro-
sor supercomputers.
B. L. Trout

10.74J Radiative Transfer

(Same subject as 2.58J)
Prereq.: 10.302 or 2.51
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
2-0-4 H-LEVEL Grad Credit

See description under subject 2.58J.
L. R. Glicksman, T. Qiu

10.792J Proseminar in Manufacturing

(Same subject as 15.792J, 2.890J, 3.80J,
16.985J)
Prereq.: -
G (Fall, Spring)
Units arranged [P/D/F]
Can be repeated for credit

See description under subject 15.792J.
D. B. Rosenfield
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qCihJ Technology, Law, and the Working
Dnment

subject as ESD. 1 36J)
Permission of instructor

ing)
H-LEVEL Grad Credit

ses relationship between technology-re-
roblems and the law applicable to work
iment. National Labor Relations Act, Oc-
nal Safety and Health Act. Toxic Sub-
s Control Act, state worker's
nsation, and suits by workers in the
discussed. Problems related to occupa-
iealth and safety, collective bargaining
*,echanism for altering technology in the
ace, job alienation, productivity, and the
zation of work addressed. Prior courses
erience in the environmental, public

or law-related areas.
Ashford, C. C. Caldart

10 806 Management in Engineering

cering School-Wide Elective Subject.
ption given at end of this chapter in
ection on page 637.

JArbeloff, J.-H. Chun

10,816 Engineering Risk-Benefit
Analysis

: 18.02
nng)
H-LEVEL Grad Credit

ering School-Wide Elective Subject.
ption given at end of this chapter in

section on page 637.
stolakis, A. R. Odoni

Scr0o0l of Chemical
Enineering Practice

10 80 (10.82, 10.84, 10.86) School of
Chemical Engineering Practice -
Technical Accomplishment

Permission of instructor, 10.81 (10.83)
Spring, Summer)
H-LEVEL Grad Credit

ited at industrial field stations of the
of Chemical Engineering Practice.
problem assignments include process
pment design, simulation and control,

cal service, and new-product develop-
Grading based on technical accomplish-
Credit granted in lieu of master's thesis.
epartmental descripton on School of
cal Engineering Practice in Chapter 7

':ails. Enrollment limited and subject to
?vailability.
-atton

Department of Chemical Engineering Course 10

10.81 (10.83, 10.85, 10.87) School of
Chemical Engineering Practice -
Communication Skills and Human Relations

Prereq.: Permission of instructor, 10.80
G (Fall, Spring, Summer)
0-6-0 H-LEVEL Grad Credit

Conducted at industrial field stations of the
School of Chemical Engineering Practice.
Group problem assignments include process
development, design, simulation and control,
technical service, and new-product develop-
ment. Grading based on communication skills
and human relations in group assignments.
Credit granted in lieu of master's thesis; see
departmental description on School of Chemi-
cal Engineering Practice in Chapter 7 for
details. Enrollment limited and subject to plant
availability.
T. A. Hatton

General

10.90 Independent Research Problem

Prereq.: Permission of instructor
G (Fall, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

For special and graduate students who wish to
carry out some minor investigation in a par-
ticular field. Subject and hours to fit individual
requirements.
R. E. Cohen

10.910 Independent Research Problem

Prereq.: -
U (Fall, lAP, Spring, Summer)
Units arranged
Can be repeated for credit

10.911 Independent Research Problem

Prereq.: -
U (Fall, IAP, Spring, Summer)
Units arranged [P/D/F]
Can be repeated for credit

For undergraduates who wish to do a special
investigation or special topic in a particular
field. Topic and hours arranged.
C. M. Mohr

10.920 Indepartmental Seminar in
Nanostructured Materials

Prereq.: Permission of instructor
G (Spring)
2-0-4 [P/D/F]
Can be repeated for credit

Research seminars on the synthesis, structural
characterization, and application of nanostruc-
tured materials. Presentations by faculty and
students from Departments of Chemical En-
gineering, Chemistry, Electrical Engineering
and Computer Science, and Materials Science
and Engineering engaging in studies of
nanocrystallites, clusters, thin films, and quan-
tum dots. Open to students interested in an in-
terdisciplinary approach to ultrafine materials
processing.
J. Y. Ying

10.94 Special Problems in Chemical
Engineering

Prereq.: Permission of instructor
U (Fall, Spring)
Units arranged
Can be repeated for credit

Problem of current interest, varying from year
to year.
C. L. Cooney

10.95 Special Problems in Chemical
Engineering

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Directed research and study of special chemi-
cal engineering problems.
R. E. Cohen

10.960J Student Seminar in Polymer
Science and Technology

(Same subject as 3.903J)
Prereq.: -
G (Fall, Spring)
2-0-0 [P/D/F]
Can be repeated for credit

A series of seminars covering a broad
spectrum of topics in polymer science and en-
gineering, featuring both on- and off-campus
speakers.
P. T Hammond, M. F. Rubner, G. C. Rutledge

10.961 Seminar in Advanced Air Pollution
Research

Prereq.: Permission of instructor
G (Fall, Spring)
2-0-4 [P/D/F]
Can be repeated for credit

Research seminars, presented by students
engaged in thesis work in the field of air pollu-
tion. Particular emphasis given to atmospheric
chemistry, mathematical modeling, and policy
analysis.
G. J. McRae

10.962 Seminar in Molecular Cell
Engineering

Prereq.: Permission of instructor
G (Fall, Spring)
2-0-4 [P/D/F]
Can be repeated for credit

Weekly seminar with discussion of ongoing re-
search and relevant literature by graduate stu-
dents, postdoctoral fellows, and visiting
scientists on issues at the interface of chemi-
cal engineering with molecular cell biology. Em-
phasis is on quantitative aspects of
physicochemical mechanisms involved in
receptor/ligand interactions, receptor signal
transduction processes, receptor-mediated cell
behavioral responses, and applications of
these in biotechnology and medicine.
D. A. Lauffenburger
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10.970 Seminar in Molecular Computation

Prereq.: Permission of instructor
G (Fall, Spring)
2-0-4 [P/D/F]
Can be repeated for credit

Seminar allows students to present their re-
search to other students and staff. The re-
search topics include computational chemistry
techniques, kinetics, and catalysis. Focus is on
molecular-level understanding of chemical
change.
W. H. Green, B. L. Trout

10.971 Seminar in Fluid Mechanics and
Transport Phenomena

Prereq.: Permission of instructor
G (Fall, Spring)
2-0-4 [P/D/F]
Can be repeated for credit

Seminar series on current research on New-
tonian and non-Newtonian fluid mechanics
and transport phenomena, and applications to
materials processing. Seminars given by guest
speakers and research students.
R. A. Brown, R. C. Armstrong, G. H. McKinley,
P. S. Doyle

10.972 Biochemical Engineering Research
Seminar

Prereq.: Permission of instructor
G (Fall, Spring)
2-0-4 [P/D/F]
Can be repeated for credit

Seminar allows students to present their re-
search programs to other students and staff.
The research topics include fermentation and
enzyme technology, mammalian and animal
cell cultivation, and biological product separa-
tion.
D. L. C. Wang, C. L. Cooney

10.973 Bioengineering

Prereq.: Permission of instructor
G (Fall, Spring)
2-0-4 [P/D/F]
Can be repeated for credit

Seminar covering topics related to current re-
search in the application of chemical engineer-
ing principles to biomedical science and
biotechnology.
C. K. Colton, W. M. Deen

10.975 Seminar in Polymer Science and
Engineering

Prereq.: Permission of instructor
G (Fall, Spring)
2-0-4 [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Research seminars, presented by students
engaged in thesis work in the field of polymers
and by visiting lecturers from industry and
academia.
R. E. Cohen, P. T. Hammond, G. C. Rutledge,
K. J. Beers

10.976 Process Design, Operations, and
Control

Prereq.: Permission of instructor
G (Fall, Spring)
2-0-4 [P/D/F]
Can be repeated for credit

Seminars on the state of the art in design,
operations, and control of processing systems,
with emphasis on computer-based tools. Dis-
cussions guided by the research interests of
participating students. Topics include mathe-
matical and numerical techniques, repre-
sentational methodologies, and software
development.
P. /. Barton

10.977 Advances in Bioinformatics and
Metabolic Engineering

Prereq.: Permission of instructor
G (Fall, Spring)
2-0-4 [P/D/F]
Can be repeated for credit

Weekly seminars with presentations by the
graduate students, postdoctoral fellows, and
visiting scientists and engineers from various
disciplines on the current state-of-the-art
developments in bioinformatics and metabolic
engineering, and their application in biotechnol-
ogy and biomedical engineering. Topics in-
clude: computational methods for the
upgrading of the information content of large
volumes of biological data generated by
genome sequencing, proteomics and cell-wide
physiological measurements of gene expres-
sion and metabolic fluxes; modeling and
simulation methodologies of complex biologi-
cal processes, e.g., genetic regulatory net-
works, signal transduction and metabolic
pathways; new software systems.
Geo. Stephanopoulos, Gr. Stephanopoulos

10.978 Seminar in Applied
Thermodynamics, Kinetics, and Transport

Prereq.: Permission of instructor
G (Fall, Spring)
2-0-4 [P/D/F]
Can be repeated for credit

Review of current topics in phase equilibria,
mass transport, and chemical kinetics. Sub-
jects include oxidation and hydrolysis reac-
tions, and solid-salt nucleation and solubility in
supercritical water; chemical synthesis and
materials processing using supercritical fluids,
and equations of state in high-temperature,
high-pressure aqueous systems; quantum
chemistry; molecular simulations of aqueous
electrolytes and gas hydrates.
J. W. Tester, B. L. Trout, K. A. Smith,
W A. Peters

10.979 Plasma Processing

Prereq.: Permission of instructor
G (Fall, Spring)
2-0-4 [P/D/F]
Can be repeated for credit

Advanced topics in plasma processing used in
the fabrication of microelectronics. Emphasis
placed on topics of plasma kinetics, gas-solid
interactions, sputtering, and reactor design.
Discussions include current research in the
literature.
H. H. Sawin

10.980 Macrotransport Processes

Prereq.: Permission of instructor
G (Fall, Spring)
2-0-4 [P/D/F]
Can be repeated for credit

Seminar covering current research topics on
theoretical aspects of transport processes, con-
tinuum mechanics, and statistical mechanics.
Seminars given by graduate and postdoctoral
students, participating faculty, and guest
speakers.
H. Brenner

10.981 Seminar in Colloid and Interface
Science

Prereq.: Permission of instructor
G (Fall, Spring)
2-0-4 [P/D/F]
Can be repeated for credit

Review of current topics in colloid and inter-
face science. Topics include statistical
mechanics and thermodynamics of micellar
solutions, self-assembling systems, and
microemulsions; solubilization of simple ions,
amino acids, and proteins in reversed micelles;
enzymatic reactions in reversed micelles;
phase equilibria in colloidal systems; interfacial
phenomena in colloidal systems; biomedical
aspects of colloidal systems.
D. Blankschtein, T. A. Hatton, P. E. Laibinis

10.982 Seminar in Experimental Colloid and
Surface Chemistry

Prereq.: Permission of instructor
G (Fall, Spring)
2-0-4 (P/D/F]
Can be repeated for credit

In-depth discussion of fundamental physical
relationships underlying techniques commonly
used in the study of colloids and surfaces with
a focus on recent advances and experimental
applications. Topics have included the applica-
tion of steady-state and time-resolved fluores-
cence spectroscopies, infrared spectroscopy,
and scanning probe microscopies.
T. A. Hatton, P. E. Laibinis

10.983 Reactive Processing and
Microfabricated Chemical Systems

Prereq.: Permission of instructor
G (Fall, Spring)
2-0-4 [P/D/F]
Can be repeated for credit

Advanced topics in synthesis of materials
through processes involving transport
phenomena and chemical reactions. Chemical
vapor deposition, modeling, and experimental
approaches to kinetics of gas phase and sur-
face reactions, transport phenomena in com-
plex systems, materials synthesis, and
materials characterization. Design fabrication
and applications of microfabricated chemical
systems. Seminars by graduate students,
postdoctoral associates, participating faculty,
and visiting lecturers.
K. F. Jensen
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10.984 Biomedical Applications of
Chemical Engineering

Prereq.: Permission of instructor
G (Fall, Spring)
2-0-4 [P/D/F]
Can be repeated for credit

Weekly seminar with lectures on current re-
search by graduate students, postdoctoral fel-
lows, and visiting scientists on topics related to
biomedical applications of chemical engineer-
ing. Specific topics include polymeric control-
led release technology, extracorporal reactor
design, biomedical polymers, bioengineering
aspects of pharmaceuticals, and
biomaterials/tissue and cell interactions.
R. S. Langer

10.985 Seminar in Combustion Chemistry

Prereq.: Permission of instructor
G (Fall, Spring)
2-0-4 [P/D/F]
Can be repeated for credit

Readings, presentations, and discussions of
selected, currently active research topics in
combustion chemistry. Examples include
chemistry and structure of flames, ther-
mochemical kinetics methods and calculations,
mathematical modeling and computer analysis
of reaction networks, experimental methods, in-
teractions of chemistry with transport and fluid
mechanics.
J. B. Howard

10.987 Solid Thin Films and Interfaces

Prereq.: Permission of instructor
G (Fall, Spring)
2-0-4 [P/D/F]
Can be repeated for credit

Current research topics and fundamental is-
sues relating the structure and properties of
solid thin films and interfaces to processing his-
tory. Emphasis on applying analytical techni-
ques, such as solid-state NMR, to explore the
thermodynamics and kinetics of growth, defect
formation, and structural modification incurred
during microelectronics fabrication.
K. K. Gleason

10.988 Synthesis and Surface Chemistry of
Materials

Prereq.: Permission of instructor
G (Fall, Spring)
2-0-4 [P/D/F]
Can be repeated for credit

Lectures, readings, and discussions of novel
synthesis of advanced ceramic, catalytic,
electronic, and optical materials by physical
and chemical routes. Examines surface-struc-
ture-property relationships of ultrafine
materials. Utilizes process variables and spe-
cialized surface characterization techniques to
approach structure tailoring of materials. Open
to undergraduate students and UROP stu-
dents interested in these selected research
topics.
J. Y. Ying

10.989 Special Topics in Biotechnology

Prereq.: Permission of instructor
G (Fall, Spring)
2-0-4 [P/D/F]
Can be repeated for credit

Research seminars, presented by graduate
students and visitors from industry and
academia, covering a broad range of topics of
current interest in biotechnology. Discussion
focuses on generic questions with potential
biotechnological applications and the quest for
solutions through a coordinated interdiscipli-
nary approach.
Gr. Stephanopoulos

10.990 Introduction to Chemical
Engineering Research

Prereq.: -
G (Fall)
3-0-3 [P/D/F]

Introduction to research in chemical engineer-
ing by faculty of chemical engineering depart-
ment. Focus is on recent developments and
research projects available to new graduate
students.
R. C. Armstrong

10.991 Seminar in Chemical
Engineering

Prereq.: Permission of instructor
G (Fall)
2-0-4 [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

10.992 Seminar in Chemical
Engineering

Prereq.: Permission of instructor
G (Spring)
2-0-4 [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

For students working on doctoral theses.
R. C. Armstrong

10.994 Molecular Bioengineering

Prereq.: Permission of instructor
G (Fall, Spring)
2-0-4 [P/D/F]

Presentations and discussion by graduate stu-
dents, postdoctoral fellows, and visiting scien-
tists of current literature and research on the
engineering of protein biopharmaceuticals.
Topics include combinatorial library construc-
tion and screening strategies, antibody en-
gineering, gene therapy, cytokine engineering,
and immunotherapy engineering strategies.
K. D. Wittrup

1 0.ThG Graduate Thesis

Prereq.: -
G (Fall, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Program of graduate research, leading to the
writing of an S.M., Ph.D., or Sc.D. thesis; to be
arranged by the student and appropriate MIT
faculty member.
R. E. Cohen
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Course 11 Urban Studies and
Planning

For degree requirements, see listing in
Chapter VII under the School of
Architecture and Planning.

Undergraduate Subjects

IntroduCtory Subjects

11.001J Introduction to Urban Design and
Development

(Same subject as 4.250J)
Prereq.: -
U (Fall)
3-0-9 HASS

Examines the evolving structure of cities and
the way that cities, suburbs, and metropolitan
areas can be designed and developed. Guest
speakers present cases, involving current
projects, which illustrate the scope and
methods of urban design practice.
L. Vale

11.002J Fundamentals of Public Policy
(Revised Content and Units)

(Same subject as 17.30J)
Prereq.: -
U (Fall)
4-0-8 HASS, CI-H

Provides an introduction to policy-making. Ex-
plores policy questions from the perspective of
different focal actors, including administrative
agencies, citizen and interest groups, and the
media. Examines the interplay between policy
development and institutions, and reviews nor-
mative and empirical models of policy-making.
Considers the significance of the democratic
context for policy-making. Primary focus on
domestic policy.
D. Laws, S. M. Meyer

11.003J Methods of Policy Analysis

(Same subject as 17.303J)
Prereq.: 11.002J, 17.30J, 14.01
U (Spring)
3-0-9 HASS

Provides students with an introduction to
public policy analysis. Examines various ap-
proaches to policy analysis by considering the
concepts, tools, and methods used in
economics, political science, and other dis-
ciplines. Students apply and critique these ap-
proaches through case studies of current
public policy problems.
Sta/f, J. M. Schuster

11.007 Resolving Public Disputes

Prereq.: -
U (Spring)
3-0-9 HASS

Introduction to the theoretical and practical
sides of public policy controversies and their
resolution. Offers a multidisciplinary perspec-
tive on a wide range of difficult public policy dis-
putes including racial and ethnic conflict,
resource management disputes, and science-
intensive policy disagreements such as those
surrounding the disposal of nuclear waste, the
nature of the risks associated with resource
recovery plants, and the cultural impacts of
hydroelectric development. Simulations, case
studies, and role plays provide numerous op-
portunities for students to develop their own
dispute handling capabilities.
L. E. Susskind

11.011 The Art and Science of Negotiation

Prereq.: -
U (Spring)
3-0-9 HASS

An introduction to bargaining and negotiation
in public, business, and legal settings. Com-
bines a "hands-on" skill-building orientation
with a look at pertinent social theory. Strategy,
communications, ethics, and institutional in-
fluences are examined as they influence the
ability of actors to analyze problems, negotiate
agreements, and resolve disputes in social, or-
ganizational, and political circumstances char-
acterized by interdependent interests.
D. Laws

11.013J American Urban History I

(Same subject as 21 H.231J)
Prereq.: -
U (Fall)
2-0-7 HASS

Seminar on the history of institutions and in-
stitutional change in urban America from
roughly 1890 to the present. Among the institu-
tions considered are political machines, police
departments, schools, courts, hospitals,
prisons, welfare departments, and universities.
Focuses on readings and discussions.
R. M. Fogelson

11.014J American Urban History 11

(Same subject as 21 H.232J)
Prereq.: -
U (Spring)
2-0-7 HASS

Seminar on the history of selected features of
the physical environment of urban America.
Among the features considered are parks,
cemeteries, tenements, suburbs, zoos,
skyscrapers, department stores, super-
markets, and amusement parks. Focuses on
readings and discussions.
R. M. Fogelson

11.015J Riots, Strikes, and Conspiracies in
American History
(Revised Content)

(Same subject as 21H.104J)
Prereq.: -
U (Fall)
3-0-9 HASS-D, Category 5, CI-H

See description under subject 21 H.104J.
P. Maier, R. M. Fogelson

11.016J The City
(New)

(Same subject as 4.211J)
Prereq.: -
U (Spring)
3-0-9 HASS, Cl-H

Examines the evolving structure of cities, the
dynamic processes that shape them, and the
significance of a city's history for its future
development. Develops the ability to read
urban form as an interplay of natural proces-
ses and human purposes over time. Field as-
signments in Boston provide the opportunity t
use, develop, and refine these concepts.
A. Spirn

11.018 Solving the Infrastructure Crisis

Prereq.: -
U (Fall)
3-0-9 HASS

Examines the influence of infrastructure plan-
ning and development on cities and regions.
Identifies the political, physical, and economic
forces that influence the construction (and
maintenance) of roads, bridges, water and
sewer lines, etc. Considers different strategie
for repairing crumbling infrastructure, includinc
privatization.
Consult Department Headquarters.
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11.020 Poverty, Public Policy, and
Controversy

Prereq.: -
U (Fall)
3-0-9 HASS-D, Category 4, Cl-H

Introductory subject to the study of poverty in
the United States, viewed from an international
perspective. Much social controversy in the
1990s has been concerned with how society
should respond to poverty, race, and the re-
lated issues of the politics of welfare, out-of-
wedlock births, homelessness, crime, and
drugs. Subject investigates how particular re-
search findings are brought to controversies.
Examines both knowledge about poverty and
related behaviors from social science research
and how this knowledge is incorporated into
public discourse and politics. Experience of
other countries is introduced to make explicit
the assumptions on which American ap-
proaches to poverty are based.
M. Rein

11.023 Bridging Cultural and Racial
Differences

Prereq.: -
U (Fall)
4-0-8 HASS

Explores cultural and racial stereotypes to in-
crease understanding and appreciation of dif-
ferences. Emphasis on developing techniques
for conflict resolution in a more diversified
America in the next century. Attention to
economic status, residential segregation,
education, political participation, and crime
through current readings, films/videos, and
guest speakers.
C. G. Williams

11.024 Great Cities

ereq.: -
ad Year 2001-02: Not offered

Acad Year 2002-03: U (Spring)
3-0-6 HASS

Sminar that explores the attributes of cities
t are described by a variety of sources, in-
ling members of the class, as "great cities."
ss concerns a variety of criteria that have
n, or might be, used to ascribe greatness
ities, such as attractiveness, quality of life,
richness of opportunity, and examines the

sistency and/or contradictory evidence in
;ments about cities.
' de Monchaux

026J Downtown

iject meets with 21 H.234J, 11.339)
eq.: -

>pring)

7 HASS

description under subject 21 H.234J.
%1. Fogelson

Specialized Subjects

11.102J Theories of Economic Development

(Same subject as 14.75J)
Prereq.: 14.01, 14.02
U (Fall)
3-0-9 HASS

See description under subject 14.75J.
A. Banerjee

11.122 Environment and Society

Prereq.: -
U (Fall)
3-0-9 HASS

Examines the environment and social impacts
of industrial society with a focus on the regula-
tion of pollution, eliminating sweatshops, ur-
banization, and new risks. Analysis of current
and emerging policies and programs that seek
to respond to environmental problems, includ-
ing governmental, private sector, and non-
governmental responses through policies,
plans, and campaigns.
D. O'Rourke

11.123 Big Plans

Prereq.: -
U (Spring)
3-0-6 HASS

Explores social, technological, political,
economic, and cultural implications of "Big
Plans" in the urban context. Local and interna-
tional case studies (such as Boston's Central
Artery and Curitiba, Brazil's bus transit system)
are used to understand the process of making
major changes to the city fabric. The efficacy
of top-down and bottom-up planning and the
applicability of planning strategies across cul-
tural boundaries are considered.
Staff

11.124 Introduction to Teaching and
Learning Mathematics and Science
(Revised Content)

Prereq.: -
U (Fall)
3-6-3 HASS

Subject provides an introduction to teaching
and learning science and mathematics in a
variety of K-12 settings. Through visits to
schools, classroom discussions, selected read-
ings, and hands-on activities, subject explores
the challenges and opportunities of teaching.
Topics of study include educational technol-
ogy, design and experimentation, education
reform, standards and standardized testing,
scientific models, methods of solving
problems, student learning, and careers in
education.
E. Klopfer

11.125 Observation and Analysis in
Classroom Settings
(Revised Content)

Prereq.: 11.124 or permission of instructor
U (Spring)
3-6-3 HASS

Subject offers students the opportunity to
spend four hours each week observing pre-col-
lege math and science classes. Subject uses
these experiences, along with classroom ac-
tivities and student-lead classes, to explore is-
sues in schools and education. Topics of study
include design and implementation of cur-
riculum, addressing the needs of a diversity of
students, standards in math and science, stu-
dent misconceptions, methods of instruction,
the digital divide, teaching through different
media, and student assessment.
E. Klopfer

11.126J Economics of Education

(Subject meets with 11.249, 14.48J)
Prereq.: 14.01 or equivalent
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
4-0-8 HASS

See description under subject 11.249.
F. Levy

11.127 Computer Modeling for Investigation
and Education

(Subject meets with 11.252)
Prereq.: -
U (Spring)
3-6-3

Project-based subject in which students from
multiple disciplines are encouraged to develop
and investigate systems and ideas from their
fields of study as they explore the process of
building and testing models and simulations.
Explores various modeling software packages,
criteria for developing the most appropriate
simulation for a given situation, and methods
for evaluating the success and utility of
models. Students with an education focus con-
sider what and how people learn from simula-
tions, and how modeling tools can be
implemented in public school settings.
Graduate students are expected to complete
additional assignments.
E. Klopfer
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11.128 Information Technology and the US
Labor Market
(New)

(Subject meets with 11.248, 14.49)
Prereq.: 14.01
U (Spring)
4-0-8

Subject combines economic theory,
econometric studies, workplace case studies,
and other relevant literature to examine the im-
pact of computerization and, more generally,
information technology, on US employment
and wages. Topics include: recent trends in
wages and employment; estimates of the im-
pact technological innovations have on labor
demand; the relationship between rules-based
logic and "high" and "low" skilled occupations;
and the uses and limits of information technol-
ogy in assisting students and workers to learn
new skills.
F. Levy

11.166 Law, Social Movements, and Public
Policy

Prereq.: Permission of instructor
U (Spring)
3-0-9 HASS

Examines the role that courts and grassroots
groups play in shaping public policy, at the
global level and in selected countries. Primary
focus on the impact of the relationship be-
tween courts and grassroots activism, on cur-
rent issues like trade, environmental
regulation, and human rights enforcement. In
addition to recent international public policy in-
stitutional processes including the World Trade
Organization and the World Bank, case
studies from key countries like the US and
India are examined. Introduction to theoretical
frameworks from legal and social movement
theories applied to court opinions, legislation,
treaties, law-related articles, and policy-
oriented materials.
B. Rajagopal

11.178-11.180 IAP Special Studies In Urban
Studies and Planning

Prereq.: -
U (IAP)
Units arranged [P/D/F]
Can be repeated for credit

Planned subjects of instruction for use during
IAP only.
F. Levy

11.184-11.187 Special Studies in Urban
Studies and Planning

Prereq.: -
U (IAP)
Units arranged [P/D/F]
Can be repeated for credit

Planned subjects of instruction for use during
IAP only.
F. Levy

Laboratories

11.188 Urban Planning and Social Science
Laboratory

Prereq.: Permission of instructor
U (Fall)
3-6-3 Institute LAB
Credit cannot also be received for 11.520 or
11.208

An introduction to the research and empirical
analysis of urban planning issues using
geographic information systems. Extensive
hands-on exercises provide experience with
various techniques in spatial analysis and
querying databases. Includes a small project
on an urban planning problem involving the
selection of appropriate methods, the use of
primary and secondary data, computer-based
modeling, and spatial analysis. Requires some
computing experience. Content similar to
11.520.
J. Ferreira, Jr., T Grayson

Tutorials, Fieldwork,
and Internships

11.UR Undergraduate Research

Prereq.: -
U (Fall, Spring)
Units arranged [P/D/F]
Can be repeated for credit

11.URG Undergraduate Research

Prereq.: -
U (Fall, Spring)
Units arranged
Can be repeated for credit

Undergraduate research opportunities in
Urban Studies and Planning. For further infor-
mation, consult the Departmental Coordinators.
J. Ferreira, Jr.

11.THU Undergraduate Thesis

Prereq.: -
U (Fall, Spring, Summer)
Units arranged
Can be repeated for credit

Program of support for undergraduate re-
search and writing of a thesis/project. Students
meet in seminar approximately every other
week in Fall and Spring for guidance in re-
search and writing processes. Thesis/project
advising arranged with an appropriate DUSP
faculty member.
Staff

11.191, 11.192 Supervised Readings in
Urban Studies

Prereq.: -
U (Fall, Spring)
3-0-6
Can be repeated for credit

Reading and discussion of special topics in
urban studies. By arrangement with individual
members of the staff.
F. Levy

11.194, 11.195 Special Topics in Urban
Studies and Planning

Prereq.: -
U (Fall, Spring, Summer)
Units arranged
Can be repeated for credit

Small-group study of special topics under staff
supervision. For undergraduates wishing to
pursue further study or fieldwork in specialized
areas of urban studies or city and regional
planning not covered in regular subjects of in-
struction.
F. Levy

11.196 Urban Fieldwork and Internships
Prereq.: -
U (Fall, Spring)
Units arranged [P/D/F]
Can be repeated for credit

Practical application of city and regional plan-
ning techniques to towns, cities, and regions,
including problems of replanning, redevelop-
ment, and renewal of existing communities. In-
cludes internships, under staff supervision, in
municipal and state agencies and departme's
under staff supervision.
F. Levy

11.197-11.199 IAP Special Studies in Urban
Studies and Planning

Prereq.: -
U (IAP)
Units arranged [P/D/F]
Can be repeated for credit

Planned subjects of instruction for use during
IAP only.
F. Levy

Graduate Subjects

Master's Core Subjects

11.200 Planning and Institutional Processes

Prereq.: Permission of instructor
G (Fall)
4-0-8

Evaluates historical and current developments
in planning and planning theory with special
emphasis on the institutional setting of plan-
ning in American society. Lectures, case
studies, and comparative analyses explore tr
changing roles of the planner and the key
dilemmas in planning practice. Focuses on
strategies of institutional intervention and im-
plementation. Restricted to first-year M.C.P
students.
L. Keyes, S. Lambert
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11.205 Planning and Institutional
Processes in Developing Countries

Prereq.: -
G (Fall)
3-0-9

The planning process in developing countries.
Interaction between planners and institutions
at both national and local levels. Overview of
theories of state, organizational arrangements,
implementation mechanisms, and planning
styles. Case studies of planning: decentraliza-
tion, provision of low-cost housing, and new-
town development. Analyzes various roles
planners play in different institutional contexts.
Professional ethics and values amidst conflict-
ing demands. Restricted to first-year M.C.P.
and SPURS students.
E Sanyal

1 .207 Introduction to Computers in Public
Management I

Prereq.: -
G (Fall)
1-2-1

11.208 Introduction to Computers in Public
Management I1
Prereq.: 11.207
G (IAP)
1-2-1
Credit cannot also be received for 11.520 or
11.188

Second of two modules facilitating a basic un-
derstanding of computing in planning and
public management. Students develop prob-
lem-solving skills using computer-based tools
for "what-if" analyses. Emphasis on spatial
analysis using geographic information systems
and database query tools.
J. Ferreira, Jr., T. Grayson

11.210 Microeconomics for Planners

Prereq.: Permission of instructor
G (Fall)
4-2-6

Introduces economic analysis for planners em-
phasizing problems which are encountered in
professional practice. Topics include basic ele-
ments of economic theory, perspectives labor
markets, environmental issues, productivity
growth and restructuring, income inequality,
health care, and the new location theory.
Restricted to first-year M.C.P. students.
S, if

11.220 Quantitative Reasoning and
Statistical Methods for Planning I

Prereq.: Permission of instructor
G (Spring)

&26

Develops logical, empirically based arguments
us ng statistical techniques and analytic
">-thods. Covers elementary statistics, prob-
abity, and other types of quantitative reason-

useful for description, estimation,
Comparison, and explanation. Emphasis on

use and limitations of analytical techniques
anning practice. Restricted to first-year

COP. students.
Davis

Department-wide Subjects

Methods

11.221 Quantitative Reasoning and
Statistical Methods for Planning 11

Prereq.: 11.220 or permission of instructor
G (Spring)
3-1-8
Credit cannot also be received for 11.241

Using the analytical skills developed in 11.220,
this subject extends the statistical techniques
to address topics in modeling and forecasting.
Emphasizes the use and limitation of modeling
in planning practice. Covers techniques of mul-
tiple regression and time series analysis. Uses
data sets from actual planning applications for
examples and problem sets.
Staff

11.225 Argumentation and Communication

Prereq.: -
G (Fall)
2-0-4
Can be repeated for credit

A writing practicum associated with 11.200
and 11.205 that focuses on helping students
present their ideas in cogent, persuasive argu-
ments and other analytical frameworks. Read-
ing and writing assignments and other
exercises stress the connections between
clear thinking, critical reading, and effective
writing.
J. Morrison

11.229 Advanced Writing Seminar

Prereq.: -
G (Spring)
2-0-7
Can be repeated for credit

Provides the opportunity for students to work
intensively on developing the research claims
and arguments in their writing. Open to both
Master's and Ph.D. students and designed to
maximize cross-fertilization between programs
and research areas. First part devoted to read-
ing and writing assignments that guide stu-
dents in focusing on the connections between
their research claims, the evidence that sup-
ports those claims, and the reasoning that un-
derlies that support. In the latter part, students
provide successive drafts of their project for
group commentary and guidance in revision.
J. Morrison

11.233 Research Design and Methodology
(Revised Content and Units)

Prereq.: -
G (Fall)
2-0-7

Seminar provides an overview of quantitative
and qualitative research methods in the social
sciences. Topics covered include: hypothesis
formulation and theory construction; data col-
lection techniques (experimental, survey, and
observational); ethical issues in research; and
how to prepare a research proposal. Goal is to
provide students with the methodological skills
to evaluate existing studies and to select ap-
propriate methods for use in their own re-
search.
K. Hampton

11.234 Making Sense: Qualitative Methods
for Designers and Planners

Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
2-4-6

Surveys uses of qualitative methods in environ-
mental design practice and research. Topics in-
clude: observing environments and physical
traces, observing environmental behavior,
asking questions, focused interviews, stand-
ardized questionnaires, use of written archival
materials, use of visual materials including
photographs and maps, case studies, and
comparative methods. Emphasizes use of
each of these skills to collect and make sense
of qualitative data.
L. Vale

11.235 Analyzing Projects and
Organizations
(Revised Content)

Prereq.: 11.205
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Seminar builds analytic skills for evaluating
programs and projects, organizations, and en-
vironments. Subject covers: using proxy in-
dicators with poor data and limited time;
preparing for, conducting, and interpreting in-
terviews; conducting cross-project and cross-
organization comparisons; and finding
rationality in seemingly chaotic organizational
and project environments.
J. Tendler
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11.237 Gender, Work, and Public Policy

(Subject meets with SP.660)
Prereq.: -
G (Spring)
3-0-9

Women workers rarely appear in labor market
theory. When they do, they are represented as
a separate category, determined by biological
differences and their family responsibilities.
Subject examines the status of working
women under a variety of governmental
policies and labor conditions. First part is a sur-
vey of key debates on sex and gender differen-
ces in employment and wages. Using the
changing structure of the US labor force as an
example, second part examines attempted
policy responses to the increasing feminization
of the labor force. Students apply theoretical is-
sues to a policy topic of their choice (e.g.,
familiy leave, unionization, tax credit, or in-
come support, etc.).
Staff

11.241 Applied Regression Analysis in
Urban Planning

Prereq.: 11.220 or permission of instructor
G (Spring)
3-1-2
Credit cannot also be received for 11.221

Introduces regression analysis as a quantita-
tive approach to urban planning questions.
Develops a basic understanding of the con-
cepts and techniques. Provides opportunity for
extensive hands-on exercises. Same content
as first half of 11.221.
Staff

11.248 Information Technology and the US
Labor Market
(New)

(Subject meets with 11.128, 14.49)
Prereq.: 14.01
G (Spring)
4-0-8

Subject combines economic theory,
econometric studies, workplace case studies,
and other relevant literature to examine the im-
pact of computerization and, more generally,
information technology, on US employment
and wages. Topics include: recent trends in
wages and employment; estimates of the im-
pact technological innovations have on labor
demand; the relationship between rules-based
logic and "high" and "low" skilled occupations;
and the uses and limits of information technol-
ogy in assisting students and workers to learn
new skills.
F. Levy

11.249 Economics of Education

(Subject meets with 11 .126J, 14.48J)
Prereq.: 14.01 or equivalent
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
4-0-8

Discusses the economic aspects of current is-
sues in education, using both economic theory
and statistical and institutional readings.
Topics include discussion of basic human capi-
tal theory; the growing impact of education on
earnings and earnings inequality; statistical is-
sues in determining the true rate of return to
education; the labor market for teachers, early
implications of the impact of computers on the
demand for worker skills; the effectiveness of
mid-career training for adult workers; and the
role of school choice, charter schools and
state (or national) standards in improving K-12
education. Graduate students are expected to
explore the material in greater depth.
F. Levy

11.252 Computer Modeling for Investigation
and Education

(Subject meets with 11.127)
Prereq.: -
G (Spring)
3-6-3

See description under subject 11.127.
E. Klopfer

11.255 Negotiation and Dispute Resolution
in the Public Sector

Prereq.: -
G (Fall)
4-0-8

Investigates social conflict and distributional
disputes in the public sector. While theoretical
aspects of conflict are considered, focus is on
the practice of dispute resolution. Com-
parisons between unassisted and assisted
negotiation are reviewed along with the techni-
ques of facilitation, negotiation, and nonbind-
ing arbitration.
L. Susskind

11.256 Comparative Studies of Negotiation
and Dispute Resolution

Prereq.: 11.255 or permission of instructor
G (Fall)
3-0-6 H-LEVEL Grad Credit

Advanced research seminar open only to
qualified graduate students. Focus on cross-
cultural and cross-group analysis of institution-
al barriers to effective dispute resolution.
Students are expected to prepare detailed
comparative case studies.
L. Susskind

11.257 Research Seminar on Theory-
Building in Negotiation and Dispute
Resolution
(Revised Content)
Prereq.: 11.255 or permission of instructor
G (Spring)
3-0-6 H-LEVEL Grad Credit

Advanced research seminar on multi-party
negotiation open only to qualified graduate yu
dents. Focus on cross-disciplinary contribu-
tions to the theory of negotiation and dispute
resolution. Taught in conjunction with Harm
Law School.
L. Susskind

Public Policy

11.260 The Policy-Making Process

Prereq.: -
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-9

Seminar explores how the role of values, inter-
ests, power, and knowledge enter the policy-
making process. Examines the main
intellectual traditions for the study of the policy-
making process.
M. Rein

11.261 Approaches to Public Policy
Analysis

Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9

Overview of public policy analysis. Discuss.
the tools of policy analysis as well as the
debates surrounding the process of policy
analysis. Investigates the variety of intellectiai
and practical approaches. Compares public
policy analysis to other forms of social scier e
inquiry. Students conduct a policy analysis of a
current issue in parallel with lectures, class-
room discussions, and exercises.
J. M. Schuster

11.262J Organizations and Environments

(Same subject as 15.342J)
Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 15.342J.
P. J. Boczkowski

11.264 Discourse on Social Policy

Prereq.: -
G (Spring)
2-0-7

Subject in policy analysis explores an alterri
tive to the dominant "rational actor" model c'
policy analysis and emphasizes the shaping
the policy-making process through the frarr'
and reframing of policy discourse. Attempts
place the dominant model and the alternativ
in the context of a larger debate on positivis'
in the social sciences and a varied body of
terdisciplinary work on "discourse analysis.
M. Rein
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Program Group Subjects

ci-y Design and Development

11.301J Urban Design and Development

Same subject as 4.252J)
P..req.: Permission of instructor
G Fall)

9

E mines both the structure of cities and ways
can be changed. Includes historical forces

have produced cities, models of urban
a ysis, contemporary theories of urban
d sign, implementation strategies. Core lec-

s supplemented by discussion group focus-
:n student work. Speakers present cases
ving current projects illustrating the scope

a methods of urban design practice.
D Frenchman

11 302J Urban Design Politics
evised Units)

S me subject as 4.253J)
Pr.req.: Permission of instructor
G iSpring)
3--)6 H-LEVEL Grad Credit

Exaimines ways urban design contributes to
distribution of political power and resources in
c: >s. Investigates the nature of relations be-
tw, en built form and political purposes through
ocl;e study of a wide variety of situations
wLore public sector design commissions and
p ::ning processes have been clearly
r, ivated by political pressures. Lectures and
d ussions focus on specific case studies of
tw ntieth-century government-sponsored
dcgns carried out under diverse regimes in
to United States, Europe, and elsewhere.
L vale

11 303J Design for Urban Development

S.ime subject as 4.254J)
Pr req.: 11.431J or permission of instructor
G Spring)
2 6 H-LEVEL Grad Credit

F, uses on design and programming of
pcts for the real estate development in-

d try and the integration of finance and
m keting with physical planning. Contem-
p ry design prototypes for residential and
c! mercial projects provide a foundation for

tudio projects in which students prepare
? ssional development proposals involving
gn and finance. Projects are interspersed
lectures, field trips, and short sketch exer-

Offers students a perspective on the
of architectural design in the development
ess.

0renchman, P. Roth

11.304J Site and Urban Systems Planning

(Same subject as 4.255J)
Prereq.: Permission of instructor
G (Spring)
2-2-8

The planning of sites and the infrastructure sys-
tems which serve them. Site analysis, spatial
organization of uses on sites, design of road-
ways and subdivision patterns, grading plans,
utility systems, analysis of runoff, parking re-
quirements, traffic and off-site impacts,
landscaping. Lectures on analytical techniques
and examples of good site-planning practice.
Assignments on each aspect of subject.
E. Ben-Joseph

11.305 Landscape Ecology and Urban
Development

Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 [P/D/F]

Presents a framework for current landscape
ecological theory, structured to encourage ap-
plication in physical planning of landscapes.
Case studies link theory to practice, and in-
clude both urban and rural landscapes.
Science and planning are examined as social
practices which rely on situated knowledge.
Past and present methods of ecological plan-
ning are reviewed and critiqued in a student
project. Major topics include biodiversity, cycli-
cal processes, assessment of landscape struc-
tures, and design for sustainability.
Staff

11.308J Advanced Seminar: Urban Nature
and City Design
(New)

(Same subject as 4.213J)
Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

Examines the urban environment as a natural
phenomenon, human habitat, medium of ex-
pression, and forum for action. Subject has
two related, major themes: how ideas of na-
ture influence the way cities are perceived,
designed, built, and managed; and how
natural processes and urban form interact and
the consequences of these for human health
safety and welfare. Enrollment limited.
A. Spirn

11.309J Reading and Telling Landscape:
Photography as Inquiry
(New)

(Same subject as 4.215J)
Prereq.: -
G (Fall)
3-0-9

Explores photography as a disciplined way of
seeing, investigating landscapes, and express-
ing ideas. Readings, observations, and
photographs form the basis of discussions on
landscape, light, detail, place, poetics, and
ways of seeing, among other issues. A
rudimentary understanding of photography
and access to a camera required. Enrollment
limited.
A. Spirn

11.31 OJ Media Technology, Youth, and City
Design and Development: The Mill Creek
Project
(New)

(Same subject as 4.243J)
Prereq.: -
G (Spring)
3-0-9

Explores the potential of information technol-
ogy and the Internet to transform public educa-
tion, city design, and community development
in inner-city neighborhoods. Associated with
the West Philadelphia Landscape Project, an
ongoing action-research program integrating
research, teaching, and community service
since 1987.
A. Spim

11.328J Urban Design Skills: Observing,
Interpreting, and Representing the City

(Same subject as 4.240J)
Prereq.: -
G (Fall)
3-0-6

An introduction to the methods of recording,
evaluating, and communicating about the
urban environment. Through visual observa-
tion, field analysis, measurements, interviews,
and other means, students learn to draw on
their senses and develop their ability to
deduce, conclude, question, and test con-
clusions about how the environment is used
and valued. Through the use of repre-
sentational tools such as drawing, photograph-
ing, computer modeling and desktop
publishing, students communicate what is ob-
served as well as their impressions and ideas.
Intended as a foundation for future studio work
in urban design.
E. Ben-Joseph

11.330J Theory of City Form

(Same subject as 4.241J)
Prereq.: 1 1.001J or 4.252J or 11.301J
G (Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

See description under subject 4.241J.
J. Beinart

11.331J Advanced Seminar in City Form

(Same subject as 4.242J)
Prereq.: 4.241J or 11.330J
G (Fall)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

See description under subject 4.242J.
J. Beinart

11.332J Urban Design

(Same subject as 4.163J)
Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

See description under subject 4.163J.
J. Beinart, C. Correa, J. P. de Monchaux

Descriptions of Subjects 445



School of Architecture and Planning

11.333J Urban Design Seminar

(Same subject as 4.244J)
Prereq.: -
G (Spring)
2-0-7

Seminar focusing on future directions in urban
design. Examines case studies of important
urban design efforts, and explores how such
efforts may be evaluated. Required for Urban
Design certificate students.
D. Frenchman

11.335J Cities of Tomorrow

(Same subject as 4.245J)
Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-6 H-LEVEL Grad Credit

Research seminar on the future of urban
design, to focus on developing a realistic
projection of the organization, function, and
form of cities, based on an analysis of contem-
porary trends. Review of historical efforts in
the tradition of predicting urban change.
Analysis of contemporary urban design
projects and proposals. Supplemented by read-
ings and speakers in parallel fields likely to
have impact on urban form, including informa-
tion processing, communications, entertain-
ment.
D. Frenchman

11.337J Environmental Design Policy and
Action

(Same subject as 4.247J)
Prereq.: 11.301J
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
2-0-7 H-LEVEL Grad Credit

Seminar on ways that governments influence
the quality of environmental design. Focuses
on the success and failure of methods for
achieving urban design objectives through
various public policy mechanisms: incentives,
standards and regulations, owning and operat-
ing, creation and enforcement of legal rights,
and information-based strategies.
J. M. Schuster

11.339 Downtown

(Subject meets with 21 H.234J, 11.026J)
Prereq.: -
G (Spring)
2-0-7

See description under subject 21 H.234J.
R. M. Fogelson

11.340J Legal Issues in the Development
Process

(Same subject as 15.658J)
Prereq.: Permission of instructor
G (Fall)
4-0-8 H-LEVEL Grad Credit

Reviews the legal issues that arise in the
course of acquiring, managing, and developing
real estate. Topics covered include purchase
and sale agreements, organization of the
ownership entity, financing, contracting,
federal income taxation of real estate, fiduciary
relationships, leasing, and workouts.
L. Bacow, E. Surkin

Environmental Policy and Planning

11.360 Community Growth and Land Use
Planning

Prereq.: 11.200
G (Fall)
3-0-9 H-LEVEL Grad Credit

Seminar and fieldwork on strategies of plan-
ning and control for growth and land use, chief-
ly at the municipal level. Growth and its local
consequences; land use planning approaches;
implementation tools including innovative
zoning, subdivision controls, infrastructure sys-
tems, and fiscal techniques. Projects arranged
with small teams serving municipal clients.
T. S. Szold

11.361 Environmental Policy and Regulation
(Revised Content)

Prereq.: -
G (Fall)
3-0-9

Examines the foundations of environmental
problems and the various theoretical models
for understanding them-contrasting theories
of environmental problems as externalities ver-
sus those that regard them as a breakdown in
human and natural rights. Modes of analysis
are discussed and contrasted against the in-
stitutional processes which invariably deter-
mine outcomes. Directions for policy reform
discussed. First subject in the Environmental
Policy and Planning sequence.
R. Lejano

11.362 Environmental Management
(Revised Content and Units)

Prereq.: 11.361
G (Spring)
3-6-3 H-LEVEL Grad Credit

Studio-based subject in applied environmental
planning. Instruction revolves around client
projects dealing with aspects of sustainability
assessment. Workshops cover tools for plan-
ning (risk mapping, sustainability assessment,
impact prediction, and others) and profes-
sional aspects of dealing with multiple publics.
Students take part in one of several groups
that work on a four-month client project.
Recent projects were a community-based risk
mapping study for local communities and a
sustainability assessment for a threatened
coastal ecosystem. Subject emphasizes both
the use of environmental planning tools in real-
time and learning how to interface with agen-
cies and NGOs. A number of faculty members
and practicing planners speak on the profes-
sional side of planning practice and agency cul-
ture, as well as conduct project review.
R. Lejano

11.364 International Environmental
Negotiation

Prereq.: 11.361, 11.362, 11.255
G (Fall)
3-0-6 H-LEVEL Grad Credit

This is the fourth subject in the Environmental
Policy and Planning sequence. Seminar looks
at problems of managing common resources,
difficulties of achieving transboundary pollution
control, and the dilemmas of regional har-
monization of environmental protection stand-
ards (particularly in Europe). At the core of
these problems are issues of how best to struc-
ture international negotiations. Focuses espe-
cially on problems of representation voting,
linkage, and enforcement.
L. E. Susskind

11.366J Planning for Sustainable
Development

(Same subject as 1.817J)
Prereq.: Permission of instructor
G (Spring)
3-0-9

Explores policy and planning for sustainable
development. Critically examines concept of
sustainability as a process of social, organiza-
tional, and political development drawing on
cases from the US and Europe. Explores path-
ways to sustainability through debates on
ecological modernization; sustainable technol-
ogy development, international and inter-
generational fairness, and democratic
governance. Third subject in the Environmen-
tal Policy and Planning sequence.
D. Laws

11.367 The Law and Politics of Land Use

Prereq.: 11.200 or 11.360
G (Spring)
3-0-9 H-LEVEL Grad Credit

Analysis of local and state power to regulate
land use and development. Particular em-
phasis on the evolution of planning and zoning
regulations, and the perceived narrowing of
the relationship between public improvements
requirements and development impact. The
ability of regulatory bodies to impose environ-
mental performance standards and limit
development activity is explored in relation to
recent Supreme Court and State SJC
decisions. Development decisions rendered by
public agencies are reviewed, critiqued, and
discussed.
T. S. Szold
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11 368 Environmental Justice

Prereq.: -
3 Spring)

Examines theories and practice of environmen-
a ustice, concerns about race, poverty, and
e environment in both domestic and interna-

onal contexts, exploring and critically analyz-
nrg philosophies, frameworks, and strategies

rerlying environmental justice movements.
Examines case studies of environmental injus-
tces, including: distribution of environmental
qality and health, unequal enforcement of
regulations, unequal access to resources to
respond to environmental problems, and the
roader political economy of decision-making

around environmental issues. Explores how en-
vironmental justice movements relate to
brader sustainable development goals and
strategies.
D O'Rourke

11.369J Technology, Industry, and Ecology

Same subject as 1.816J, 3.78J)
Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

Examines the ecological implications of in-
dustrial activities and the potential to reduce
adverse environmental impacts through the re-
design of industrial processes and products.
Explores opportunities and challenges of ad-
vancing "Industrial Ecology" such as closing
material loops, pollution prevention, toxic use
reduction, design for environment, and life
cycle assessment. Subject takes a multidiscipli-
nary approach to examining the concepts and
methods important to making the transition
toward a more ecologically sound industrial
society and engages debates on the political
and economic barriers to making this transition.
D O'Rourke

11.370 Brownfields Policy and Practice

Prereq.: 11.361
G (Spring)
4-8 H-LEVEL Grad Credit

Brownfields policies are generally designed to
errourage the clean-up and redevelopment of
polluted sites through the provision of financial
ncentives and liability relief to new pur-

chasers. Explores the focus in environmental
planning on Brownfields redevelopment. En-
vironmental, economic, legal, and social is-
sues that gave rise to Brownfields law and
policy are reviewed. Models of Brownfields
legislation and methods of cleanup and
redevelopment are examined. Connections be-
' cwen Brownfields and other important policy
'ends such as environmental justice and sus-
a nable development are discussed. Meetings
a 'r leading practitioners to engage in real-

orld analysis of Brownfields challenges. Two
'a"ds-on Brownfields planning projects re-
,Lred.
'' Shutkin

11.371J Sustainable Energy

(Same subject as 10.391J, 1.818J, 2.65J,
3.564J, 22.811J, ESD.166J)
Prereq.: Permission of instructor
G (Spring)
3-1-8 H-LEVEL Grad Credit

See description under subject 10.391J.
J. Tester, M. W. Golay, J. Howard,
D. H. Marks, E. Drake, M. Driscoll, W. Peters

11.372 Environmental Planning Methods
Modules

Prereq.: 11.361
G (Fall, lAP, Spring)
Units arranged

Five methods modules are offered covering a
range of analytical tools and techniques used
by practicing planners. Modules cover environ-
mental impact assessment techniques,
Brownfields assessment techniques, environ-
mental and health risk assessment techni-
ques, cost-benefit analysis techniques, and
legal analysis litigation strategies. Modules are
typically four weeks long.
EPG Staff

11.380J Urban Transportation Planning

(Same subject as 1.252J, ESD.225J)
Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

History, policy, and politics of urban transporta-
tion. The role of the federal government and
the "highway revolt." Public transit in the auto
era. Analytic tools for transportation planning
and policy analysis. The contribution of
transportation to air pollution and climate
change. Land use and transportation interac-
tions. Bicycles, pedestrians, and traffic calm-
ing. Examples from the Boston area.
F Salvucci

11.381J Public Transportation Service and
Operations Planning

(Same subject as 1.258J, ESD.226J)
Prereq.: 1.221J or permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject 1.258J.
Staff

11.382J Transit Management

(Same subject as 1.259J, ESD.227J)
Prereq.: 1.258J or permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-6 H-LEVEL Grad Credit

See description under subject 1.259J.
N. H. M. Wilson, F. Salvucci

11.383J Transportation Policy and
Environmental Limits
(Revised Content)

(Same subject as 1.253J, ESD.222J)
Prereq.: 1.221J or permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject 1.253J.
J. Coughlin, F. Salvucci

Housing, Community, and Economic
Development

11.40 Introduction to Housing and
Community Development

Prereq.: -
G (Fall)
3-0-9

Explores how public policy and private markets
affect housing, economic development, and
the local economy; provides an overview of
techniques and specified programs policies
and strategies that are (and have been)
directed at neighborhood development; gives
students an opportunity to reflect on their per-
sonal sense of the housing and community
development process; emphasizes the institu-
tional context within which public and private
actions are undertaken.
L. C. Keyes

11.410J Cities and Regions: Urban
Economics and Public Policy

(Same subject as 14.573J, 1.283J, ESD.283J)
Prereq.: 14.03 or 14.04
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 14.573J.
W. Wheaton

11.414J Labor and Politics

(Same subject as 17.188J, 15.674J)
Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9

See description under subject 17.188J.
R. Locke

11.420J Housing, Community
Development, and Public Policy
(Revised Content and Units)

(Same subject as 4.256J)
Prereq.: 11.200 or 4.144
G (Spring)
2-0-7 H-LEVEL Grad Credit

Analysis of housing markets, community
development, and policy. Techniques and ap-
proaches of planning at the local level, includ-
ing such issues as problem definition, program
design, organizational issues, and strategic
planning at the community level. Case studies,
policies, and issues of professional practice ex-
plored.
P. Clay
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11.421 Housing and Human Services

Prereq.: 11.40
G (Spring)
2-0-7 H-LEVEL Grad Credit

Focuses on how the housing and human ser-
vice systems interact: how networks and social
capital can build between elements of the two
systems. Explores ways in which the differing
world views, professional perspectives, and in-
stitutional needs of the two systems play out
operationally. Part I establishes the nature of
the action frames of these two systems. Part 11
applies these insights to particular vulnerable
groups: "at risk" households in transitional
housing, the chronically mentally ill, and the
frail elderly.
L. C. Keyes, M. Rein

11.425 Urban Labor Markets

Prereq.: 11.210
G (Spring)
3-0-9

Focuses on the recent evolution of central city
labor markets. Topics include the changing oc-
cupational structure of central cities; the oc-
cupation/population skills mismatch;
education, wages, and urban schooling; the
spatial mismatch and mobility strategies; the
position of minority groups in central city labor
markets; the interaction between welfare
programs and labor markets; the potential role
of job training.
Staff

11.427J Urban Labor Markets and
Employment Policy
(Revised Content)

(Same subject as 15.677J)
Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 15.677J.
P. Osterman

11.429 Using Private Capital to Achieve
Public Purpose

Prereq.: 11.200 or equivalent
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-6

Introduces policy-oriented students to the
functioning of private financial markets. Over-
view topics include discussion of property
rights, differences between private and public
investment objectives, and the fundamentals
of financial intermediation. Mechanics of equi-
ty, debt, insurance, and options and future
financial markets are considered in detail.
Case studies are used to reinforce concepts
and illustrate specifically how private capital
can be used to achieve public purposes.
Staff

11.430J Managing in the Real Estate
Industry

(Same subject as 15.941J)
Prereq.: 11.431J or 15.401 or 15.412
G (Spring)
3-0-6 H-LEVEL Grad Credit

See description under subject 15.941J.
G. Schuck

11.431J Real Estate Finance and
Investment

(Same subject as 15.426J)
Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
4-0-8 H-LEVEL Grad Credit

Concepts and techniques for analyzing finan-
cial decisions in property development and in-
vestment. Topics: leasing and property income
streams, pro forma analysis, equity valuation,
tax analysis, options, risk, and the financial
structuring of real property ownership.
Staff

11.432J Real Estate Capital Markets

(Same subject as 15.427J)
Prereq.: 11.431J; 15.401, 15.402, or 15.407
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

The evolving organization and operation of
real estate capital markets. Sources of real es-
tate capital. Primary and secondary mortgage
markets. The investment behavior of real es-
tate assets. The development of REITs and
securitized debt markets. Advanced pricing
techniques for complex real estate securities.
Staff

11.433J Real Estate Economics

(Same subject as 15.021J)
Prereq.: 14.01 or 15.010 or 15.011
G (Spring)
4-0-8 H-LEVEL Grad Credit

Focuses on developing an understanding of
the factors that shape and influence markets
for real property. Includes demographic
analysis, patterns of regional growth, construc-
tion cycles, urban location theory, and model-
ing techniques for predicting demand.
W. C. Wheaton

11.437 Financing Economic Development

Prereq.: -
G (Fall)
3-0-9

Focuses on financing tools and program
models to support local economic develop-
ment. Includes an overview of (1) private capi-
tal markets and financing sources to
understand capital market imperfections that
constrain economic development, (2) business
accounting, (3) financial statement analysis,
(4) federal economic development programs,
and (5) public finance tools. Program models
covered include revolving loan funds, guaran-
tee programs, venture capital funds, bank hold-
ing companies, community development loan
funds and credit unions, micro enterprise
funds, and the use of the Community Reinvest-
ment Act to leverage bank financing.
K. F. Seidman

11.438 Economic Development Planninq

Prereq.: 11.210, 11.220
G (Spring)
3-0-9

Focuses on the policy tools and planning t-
niques used to formulate and implement k
economic development strategies. IncludeQ
overview of economic development theory
cussion of major policy areas and practices
employed to influence local economic dev:
ment, and detailed review of analytic ap-
proaches, to assess local economies and
formulate strategy. Coursework includes te,
mulation of a local economic development
strategy for a client.
K. F. Seidman

11.441 Issues in Community Development

Prereq.: Permission of instructor
G (Fall)
3-2-4

This seminar and speakers series explores
various ways in which changes along severa
dimensions have redefined the social, politica
and economic conditions of urban com-
munities. The primary focus of the course ex-
amines how race, class, gender, and issues
like immigration, migration, criminal justice
welfare reform, gentification (residential and
commercial), citizen participation, and empf
ment shape the context of urban planning.
Subject draws on material, experience, and e
lows from communities that are part in partne,-
ship with the Center for Reflective Communi,
Practice.
C. McDowell

11.442 Strategies in Community
Development

Prereq.: 11.441
G (Spring)
3-2-4

Continuation of 11.441. Focuses on alternaive
intervention strategies in community-based
development. Seminar format is organized
around students' planning projects, and
centers on a review of relevant practice in the
field, on formulation of both a detailed intervon-
tion strategy, project finding, and effectiveni ss
evaluation plans. Designed for the Center foe
Reflective Community Practice; students w
ing on thesis or community-based projects d
mitted by permission.
Consult Department Headquarters.

11.447 Housing Finance

Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-3

Considers the debt financing process for
resioential and multi-family lending. Both th
economic and legal aspects of standard a(
ternative mortgage instruments are con-
sidered, and then combined to develop an
understanding of income property finance.
Mortgage securitization and the secondary
mortgage market also examined.
Staff
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Int.; national Development and Regional
p ning

11.432 Housing Problems and Policies in
Devcloping Countries

P eq.: 11.205 or equivalent
G Spring)
3 H-LEVEL Grad Credit

ses on the particular attributes, innova-
s, and methods of analysis of urban land

an nousing in developing and transition
co. itries. Includes an overview of theory on
supply and demand, tenure, standards, and
ccmunity participation, detailed review of
tos- used in the field, and an examination of
ca s studies revealing innovations in the field.
Pa' sular emphasis given to affordability and
as: -sibility by the poor. Class format com-
or-a nlectures, class projects, and presentation.
S'as

11.463J Structuring Low-Income Housing
Projects in Developing Countries

(Same subject as 4.236J)
Pre eq.: Permission of instructor
G Spring)
3.1 0 H-LEVEL Grad Credit

Se, description under subject 4.236J.
P Goethert

11464 The Informal Sector and the
Ho. sehold Economy

Pre eq.: 11.205
Ac - Year 2001-02: Not offered
Ac Year 2002-03: G (Spring)
3-(C H-LEVEL Grad Credit

Exxmines interrelationships among low-in-
con, a households, small-scale, income-
ger rating activities, and the urban economy
in : veloping countries. Theories of employ-
mi and an analysis of "bazaar economies"
io d at. Reviews policy options for enhanc-
ing *me informal sector's contribution to
deve opment. The role of women and the pos-
sc. ties of nonmonetary activities explored.
B anyal

11 '65J Special Interest Group in Urban
Se!; ements: SIGUS Workshops

S
P1,1
G

Cr,'

ne subject as 4.23J)
')q.: Permission of instructor
all, IAP, Spring)
..arranged [P/D/F] H-LEVEL Grad Credit
be repeated for credit

11.467J Property Rights Under Transition

(Same subject as 4.257J, 17.550J)
Prereq.: 11.493 or permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

Examines alternative economic, political, and
social perspectives of property rights and their
policy and planning implications. Focuses on
institutional and governance structures, power
and control mechanisms, distributional conse-
quences of different property rights arrange-
ments, and problems of incomplete contracts
as presented in theory and practice. Deals
with property-rights issues related to two or
more of the following: land, natural resources,
infrastructure, or industrial organization.
K. R. Polenske

11.471 Political Economy of Development
Projects: Targeting the Poor

Prereq.: 11.210 or equivalent
G (Spring)
3-0-9 H-LEVEL Grad Credit

Covers conditions under which public-sector
policies, programs, and projects succeed in en-
hancing the economic activities of poorer
groups and micro-regions in developing
countries. Topics include local economic
development; small enterprises; various forms
of collective action; labor and worker associa-
tions; nongovernment organizations. Links
these to literature on poverty, economic
development, and reform of government, and
to types of projects, tasks, and environments
that are conducive to equitable outcomes.
J. Tendler

11.477J Public Infrastructure Development
Systems

(Subject meets with 1.441J, 1.042, ESD.182J)
Prereq.: 1.44 or permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject 1.441J.
J. B. Miller

11.479 Water and Sanitation Infrastructure
in Developing Countries

Prereq.: -
G (Fall)
3-0-9

Policy and planning for the provision of water
supply and sanitation services in developing
countries. Reviews available technologies, but
emphasizes the planning and policy process,
including economic, social, environmental, and
health issues. Incorporates considerations of
financing, pricing, institutional structure, con-
sumer demand, and community participation in
the planning process. Evaluates policies and
projects in case studies from Asia, Africa, Latin
America, and Central and Eastern Europe.
Staff

11.481J Analyzing and Accounting for
Regional Economic Change

(Same subject as 1.284J, ESD.284J)
Prereq.: 14.03, 14.04
G (Spring)
3-0-9 H-LEVEL Grad Credit

Surveys theories of regional growth, factor
mobility, clustering, industrial restructuring,
learning regions, and global supply chains
from a political-economy perspective. Ex-
amines/critiques accounting frameworks, multi-
pliers, linkages, and supply chains used to
assess employment and environmental im-
pacts, infrastructure investments, and account-
ing for underground economy. Assesses price
indices, industrial location and employment
measures, and shift-share analyses. Discus-
sions of US and foreign applications.
K. R. Polenske

11.482J Regional Socioeconomic Impact
Analyses and Modeling

(Same subject as 1.285J, ESD.285J)
Prereq.: 11.481 J or permission of instructor
G (Fall)
2-1-9 H-LEVEL Grad Credit

Reviews regional economic theories and
models and provides students with experience
in using alternative economic impact assess-
ment models on microcomputers. Problem
sets are oriented around infrastructure, hous-
ing, energy, and environmental issues. Stu-
dents work with a client generally in Boston
and make a presentation to the client. Em-
phasis on written and oral presentation skills.
K. R. Polenske

11.484 Project Evaluation and Planning in
Developing Countries

Prereq.. 11.205
G (Fall)
3-0-9

Examines techniques and procedures relevant
for project planning and implementation in
developing countries, including project iden-
tification, feasibility analysis, design and im-
plementation monitoring. Considers how to
evaluate economic and distributive effects of
completed or ongoing development projects.
Specific attention given to how institutional set-
ting and other practical influences affect the
use of conventional analytical tools.
Staff
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11.486J Economic Institutions and Growth
Policy Analysis

(Same subject as 14.778J, 17.184J)
Prereq.: 11.210
G (Spring)
3-0-6 H-LEVEL Grad Credit

Considers how institutions have been incor-
porated theoretically into explorations of
growth and development. Four sets of institu-
tions are examined in detail: the corporate sec-
tor, to study how ownership, strategy, and
structure affect growth-related policies; finan-
cial institutions, to analyze how they condition
savings and investment; labor market institu-
tions, to investigate their impact on the deter-
mination of wage and production-related
productivity; and the institutions associated
with technology, such as universities, research
laboratories, and corporate training centers, to
consider how skill formulation is accomplished.
A. Amsden, M. Piore

11.487 Public Finance in Developing
Countries

Prereq.: 11.205 or permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Analysis of the structure and operation of
government systems in developing countries,
with particular emphasis on regional and local
governments. Major topics include: the role of
decentralization in national economic reform
programs; the potential impact of decentral-
ized governments on local economic develop-
ment; determination of optimal arrangements
for sharing fiscal responsibilities among levels
of government; evaluation of local revenue
and expenditure decisions; and assessment of
prospects and options for intergovernmental
fiscal reform. Emphasis on basic economic
concerns, with consideration given to political,
institutional, and cultural factors.
Staff

11.491J Economic Development and Policy
Analysis I

(Same subject as 17.176J)
Prereq.: 11.205
G (Fall)
3-0-9 H-LEVEL Grad Credit

Analyzes the theoretical and historical reasons
why governments in latecomer countries have
intervened with a wide array of policies to
foster industrial development at various turning
points: the initiation of industrial activity; the
diversification of the industrial base; the
restructuring of major industrial institutions;
and the entry into high-technology sectors.
A. Amsden

11.492J Economic Development and Policy
Analysis, Part I1
(New)

(Same subject as 17.190J)
Prereq.: 11.491J
G (Spring)
3-0-9 H-LEVEL Grad Credit

Analyzes economic development in "the
remainder," or in countries that largely failed to
enter the orbit of modern world industry since
the end of World War II. Looks at the reasons
for falling behind in terms of history, geog-
raphy/global transactions, institutions (includ-
ing business enterprises), policies and
knowledge-based assets. Explores potential
policies for accelerating the process of in-
dustrial transformation and the control
mechanism necessary to improve government
planning.
A. Amsden

11.493 Legal Aspects of Property and Land
Use

Prereq.: -
G (Fall)
3-0-9

Provides an introduction to legal and institution-
al arrangements for the establishment, trans-
fer, and control over property under US and
selected comparative systems including India
and South Africa. Situates the debate about
property in the context of international develop-
ment and planning. Examines the relationship
to the use of land by individuals, entities, com-
munities, and the State through "private" and
"public" regulation. Emphasis on efficient
resource use, institutional, entitlement, and cul-
tural approaches to property, distribution, and
other social aspects, and the relationship be-
tween property, culture, and democracy.
B. Rajagopal

11.494 Law and Politics of Local
Governance

Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9

Offers an introduction to the legal and institu-
tional issues that arise in local and city gover-
nance. Focus on the way institutional
arrangements and legal concepts influence
how power is distributed, how it is exercised
and by whom, and explores alternative arran-
gements. Principal emphasis on American
local government law, with forays into com-
parative legal regulation.
B. Rajagopal

11.495 Governance and Law in Developing
Countries
(Revised Content and Units)

Prereq.: Permission of instructor
G (Fall)
2-0-10 H-LEVEL Grad Credit

Examines the changing context of the newly
popular concept of "governance" in developng
countries and related legal and regulatory
frameworks at the domestic and internation,1
levels. Emphasizes impact of globalization on
economic and political aspects of governance
Critically examines the changing role of the
state and civil society with a special focus on
environmental governance. Specific policy
components of governance, such as the rule
of law, human rights, institution-building,
transparency/anticorruption, and privatization
are explored through a "political economy" ap-
proach.
B. Rajagopal

11.520 A Workshop on Geographic
Information Systems

Prereq.: 11.207 or permission of instructor
G (Fall)
3-6-3 H-LEVEL Grad Credit
Credit cannot also be received for 11.188 or
11.208

An introduction to geographic information sys-
tems (GIS) as applied to urban and regional
planning, community development, and local
government. Emphasis on learning GIS tech-
nology and spatial analysis techniques through
extensive hands-on exercises using real-world
data sets such as the US census of population
and housing. Includes a small project on an
urban planning problem involving the selection
of appropriate methods, the use of primary
and secondary data, computer-based model-
ing, and spatial analysis. This full-semester
subject includes all topics in the IAP modul
11.208.
J. Ferreira, Jr., T. Grayson

11.521 Spatial Database Management and
Advanced Geographic Information Systems

Prereq.: 11.220 and 11.520 or permission nf n-
structor
G (Spring)
3-3-6 H-LEVEL Grad Credit
Credit cannot also be received for 11.523 or
11.524

Extends the computing and geographic infor-
mation systems (GIS) skills developed in
11.520 to include spatial data management
client/server environments and advanced GIS
techniques. First half covers the content of
11.523, introducing database management
concepts, SQL (Structured Query Language
and enterprise-class database management
software. Second half explores advanced fe.
tures and the customization features of GIS
software that perform analyses for decision
support that go beyond basic thematic map-
ping. Includes the half-semester GIS projec
11.524 that studies a real-world planning iss .
J. Ferreira, Jr., T. Grayson
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11.522 Research Seminar on Planning
Support Systems

Prereq.: 11.208 or 11.521 and 11.520 or
11 525
G (Fall)
2-4-6 H-LEVEL Grad Credit
Can be repeated for credit

Advanced seminar extends computer and
analytic skills developed in the other subjects
in this sequence into a research environment.
Students present a structured discussion of a
journal article representative of current re-
search in Planning Decision Support Systems,
and complete an approved short research
project. Suggested research projects include
topics related to ongoing research projects of
the Computer Resource Laboratory.
J. F erreira, Jr.

11.523 Fundamentals of Spatial Database
Management

PF req.: 11.208 or permisson of instructor
G (Spring)
2-2-2 H-LEVEL Grad Credit
Credit cannot also be received for 11.521 or
11.524

The fundamentals of database management
systems as applied to spatial analysis. In-
cludes extensive hands-on exercises using
real-world planning data. Introduces database
management concepts, SQL (Structured
Query Language), and enterprise-class
database software. Same content as first half
of 11.521.
i 9rreira, Jr., T. Grayson

11.524 Advanced Geographic Information
System Project

Prereq.: 11.523 or permission of instructor
G (Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit
Credit cannot also be received for 11.521 or
11.523

Learning and utilizing advanced geographic in-
form ation system techniques in studio/lab set-
ting with real-world client problem and complex
digital spatial data infrastructure. Projects typi-
cally use the client and infrastructure setting
for 11.521. Credit cannot also be received for
both 11.521 and 11.524 during the same
sc ester.
J erreira, Jr., T. Grayson

11.525 Emerging Technologies for Planners

Prereq.: 11.207 and 11.208 or permission of in-
structor
G (Spring)
3-2-7 H-LEVEL Grad Credit

Students are familiarized with the changing
technologies available for manipulating, or-
ganizing, and presenting visually-oriented
electronic information for the description of
urban environmental phenomena. Students
are exposed to cases where these tech-
nologies have been used, or are in use, by
planning-related agencies. Impacts of these
technologies upon public debate and decision
making are studied. Specific attention is paid
to multimedia and communication tech-
nologies and how these have the ability to
change the way people plan.
Staff

11.527J Transportation Systems

(Same subject as 1.221J, ESD.201J)
Prereq.: Permission of instructor
G (Fall)
2-0-4 H-LEVEL Grad Credit

See description under subject 1.221J.
J. Sussman

11.528J Urban Spatial Structure,
Transportation, and Telecommunications I

(Same subject as 1.213J, ESD.229J)
Prereq.: 11.208 or permission of instructor
G (Spring)
3-1-2 H-LEVEL Grad Credit

Discusses the meanings of urban space and
the role of transportation planning in a contem-
porary metropolitan context. Topics include for-
mation and evolution of land use patterns; job
accessibility of low-skilled workers; strategies
for improving accessibility; integration of
transportation planning with housing, social
service, and job placement; and impact of ad-
vanced communication and information tech-
nologies on urban space. Applies spatial
analysis, GIS, and transportation planning
methods to a case study of Boston.
Staff

11.529J Urban Spatial Structure,
Transportation, and Telecommunications 11

(Same subject as 1.214J)
Prereq.: 11.208 or permission of instructor
G (Spring)
0-3-3 H-LEVEL Grad Credit

Extends the analytical frameworks developed
in 11.528J and applies them to the examina-
tion of urban land use, transportation, and
telecommunications-related problems. Sheds
light on ongoing policy debates by analyzing
empirical data using GIS and spatial models.
Students undertake a short research project in-
dividually or participate in a group project.
Staff

11.530 Community and Social Networks:
Social Relations, Place, and Cyberspace
(New)

Prereq.: -
G (Spring)
2-0-7

Subject offers an overview of community
sociology from its classical origins to the con-
temporary issue of "virtual communities". Par-
ticular attention is given to the role of social
network analysis in the study of community.
Major theoretical and methodological ap-
proaches to network analysis are explored to
build a broader understanding of how social
structure affects the study of community.
Topics include the role of group and individual
social capital. Subject of interest to students in-
terested in the study of community and issues
related to the impact of new technology on so-
cial relations.
K. Hampton

11.531 Social Networks
(New)

Prereq.: -
G (Fall)
2-0-7

Subject is a non-mathematical introduction to
the social network perspective. The social net-
work approach is the study of the relations link-
ing persons, organizations, interest groups,
states, etc. Network analysis examines how
the structure of social relations allocates
resources, constrains behavior, and channels
social change. Subject discusses the applica-
tion of classical and contemporary theories
and methods of network analysis to sociologi-
cal questions.
K. Hampton

Tutorials, Research, and Field
Work Subjects

11.800 Doctoral Research Paper

Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Required subject for all entering Ph.D. stu-
dents. Main focus is on formulating re-
searchable questions. Designed to help
students write their first-year papers.
F. Levy
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11.801 Doctoral Research Paper 1I

Prereq.: 11.800
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
2-0-10 H-LEVEL Grad Credit

As a continuation of 11.800, seminar focuses
on the thinking/writing process associated with
developing a research-based argument, draft-
ing the doctoral research paper, and present-
ing results orally. Students write a series of
short assignments aimed at refining the
paper's argument and clarifying the assump-
tions and principles upon which it is based.
Work on these assignments and subsequent
drafts of the paper is coordinated with the
student's advisor.
J. Morrison, M. Rein

11.900 Doctoral Proseminars

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Designed primarily for advanced doctoral can-
didates. A selection of Proseminars is offered
each year for groups of students affiliated with
the various research clusters in the Depart-
ment.
B. Sanyal

11.901 Research Seminar: Topics in Urban
Studies and Planning

Prereq.: Permission of instructor
G (Fall)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

11.902 Research Seminar: Topics in Urban
Studies and Planning

Prereq.: Permission of instructor
G (Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Special research issues in urban planning,
selected each term for special study. Open to
graduate students with permission of instructor.
B. Sanyal

11.911, 11.912 Supervised Readings in
Urban Studies

Prereq.: Permission of instructor
G (Fall, Spring, Summer)
Units arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Reading and discussion of special topics in
urban studies and planning.
B. Sanyal

11.921, 11.922 Special Seminars in Real
Estate Development

Prereq.: -
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Opportunity for group study by graduate stu-
dents on current topics related to real estate
not otherwise included in the curriculum.
Consult W. Wheaton.

11.941-11.955 Special Studies in Urban
Studies and Planning

Prereq.: -
G (Fall, IAP, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Small group study of advanced subjects under
staff supervision. For graduate students wish-
ing to pursue further study in advanced areas
of urban studies and city and regional planning
not covered in regular subjects of instruction.
B. Sanyal

11.956-11.959 IAP Special Studies in Urban
Studies and Planning

Prereq.: Permission of instructor
G (lAP)
Units arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Planned subjects of instruction for use during
IAP only.
B. Sanyal

11.960, 11.961 IAP Special Studies in Real
Estate

Prereq.: -
G (IAP)
Units arranged [P/D/F]
Can be repeated for credit

Planned subjects of instruction for use during
IAP only.
W. Wheaton

11.962 Urban Fieldwork and Internships

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Practical application of planning techniques to
towns, cities, and regions, including problems
of replanning, redevelopment, and renewal of
existing communities. Includes internships,
under staff supervision, in municipal and state
agencies and departments.
B. Sanyal

11.963-11.969 Special Studies in Urban
Studies and Planning

Prereq.: Permission of instructor
G (Fall, IAP, Spring)
Units arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Small group study of advanced subjects under
staff supervision. For graduate students wish-
ing to pursue further study in advanced areas
of urban studies and city and regional planning
not covered in regular subjects of instruction.
B. Sanyal

11.981 Graduate Tutorial

Prereq.: -
G (Fall)
Units arranged
Can be repeated for credit

11.982 Graduate Tutorial

Prereq.: -
G (Spring)
Units arranged
Can be repeated for credit

Planned programs of individual instruction. Stu-
dents and faculty members must make arran-
gements prior to the beginning of the term.
B. Sanyal

11.985 Summer Thesis Writing

Prereq.: -
G (Summer)
Units arranged

Designed to be used specifically for thesis ,
ing and research during the summer.
B. Sanyal

11.ThG Graduate Thesis

Prereq.: -
G (Fall, IAP, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Program of graduate research and writing
thesis; to be arranged by the student with su-
pervising committee.
Staff
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Course 12 Earth, Atmospheric, and
Planetary Sciences

For degree requirements, see listing in
Chapter VII under the School of Science.

Undergraduate Subjects

12.UR Undergraduate Research

Prereq.:
U jFall, IAP, Spring, Summer)
Un,-s arranged [P/DIE]
Can be repeated for credit

12.URG Undergraduate Research

Prereq.: -
U (Fall, IAP, Spring, Summer)
Units arranged
Can be repeated for credit

Un !ergraduate research opportunities in
Earth, Atmospheric, and Planetary Sciences.
EAPS Faculty

12.IND Independent Study

Prereq.: -
U Fall, IAP, Spring, Summer)
Unts arranged
Can be repeated for credit

Independent reading, laboratory, or fieldwork
in Earth, Atmospheric, and Planetary Scien-
ces. Requires written report. To be arranged
by student and an appropriate MIT faculty
member.
EA -S Faculty

12 rhU Undergraduate Thesis

PF eq.: -
U I all, IAP, Spring, Summer)
U.is arranged
Can be repeated for credit

Program of undergraduate research, leading
to he writing of a thesis; to be arranged by the
stident and an appropriate MIT faculty mem-
be-
E- AS Faculty

Core and General Science
Subjects

12.000 Solving Complex Problems

Prereq.: -
U (Fall)
1-2-6

Provides an opportunity for entering freshmen
to gain first-hand experience in integrating the
work of small teams to develop effective solu-
tions to complex problems in science and en-
gineering. Each year's class explores a
different problem in detail through the study of
complementary case histories and the develop-
ment of creative solution strategies. For fall
2001, students of the class of 2005 design per-
manent undersea research stations for ocean
science studies. Includes training in Web site
development, effective written and oral com-
munication, and team building. Enrollment
limited.
K. V. Hodges

12.001 Introduction to Geology

Prereq.: -
U (Spring)
3-4-5 REST

Major rock-forming minerals, rock-forming
processes, and rock types. Geologic structures
and relationships observable in the field.
Geologic time scale, dating of rocks by fossil
and isotopic methods. Sediment movement
and landform development by moving water,
wind, and ice. Crustal processes and evolution
in terms of global plate tectonics. Geologic his-
tory of the continents, with emphasis on North
America. Laboratories on minerals, rocks, fos-
sils, and mapping. Two nonrequired one-day
field trips.
EAPS Staff

12.002 Physics and
Earth

Prereq.: 8.02, 18.02
U (Fall)
3-1-8 REST

Chemistry of the Solid

Study of the Earth's structure, composition,
and physical processes. Introduction to plate
tectonics, earthquakes, seismic waves, and
rheology. The Earth's gravity and magnetic
fields, heat flux, and thermal structure. Plates
as thermal and chemical boundary layers.
Mantle convection, properties of the Earth's
deep interior, geomagnetism, and core
dynamics. Employs classical mechanics,
electromagnetism, some elementary differen-
tial equations. Suitable for majors and non-
majors seeking general background in
geophysics and Earth structure.
L. H. Royden

12.003 Physics of the Atmosphere and
Ocean

Prereq.: 18.02, 8.01
U (Fall)
3-1-8 REST

The laws of classical mechanics and ther-
modynamics are used to explore how the
properties of fluids on a rotating Earth manifest
themselves in, and help shape, the global pat-
terns of atmospheric winds, ocean currents,
and the climate of the Earth. Theoretical dis-
cussion focuses on the physical processes in-
volved. Underlying mechanisms are illustrated
through laboratory demonstrations, using a
rotating table, and through analysis of atmos-
pheric and oceanic data.
J. Marshall

12.004 Introduction to Planetary Science

Prereq.: 8.02, 18.03
U (Spring)
3-0-9 REST

Study of the solar system with emphasis on
physical processes. Topics include:
meteorites, orbital dynamics, asteroids, impact
craters, surfaces, atmospheres, atmospheric
dynamics, interiors, magnetospheres, rings,
comets, and formation of the solar system.
M. Zuber
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12.005 Applications of Continuum
Mechanics to Earth, Atmospheric, and
Planetary Sciences

Prereq.: 8.02, 18.02, 18.03
U (Spring)
3-0-9

Practical applications of the continuum con-
cept for deformation of solids and fluids, em-
phasizing force balance. Stress tensor,
infinitesimal and finite strain, and rotation ten-
sors developed. Constitutive relations ap-
plicable to geological materials, including
elastic, viscous, brittle, and plastic deforma-
tion. Solutions to classical problems in
geodynamics.
B. H. Hager

12.006J Nonlinear Dynamics I: Chaos

(Same subject as 18.353J)
Prereq.: 18.03, 8.02
U (Fall)
3-0-9

Introduction to the theory and phenomenology
of nonlinear dynamics and chaos in dissipative
systems. Forced and parametric oscillators.
Phase space. Periodic, quasiperiodic, and
aperiodic flows. Sensitivity to initial conditions
and strange attractors. Lorenz attractor. Period
doubling, intermittency, and quasiperiodicity.
Scaling and universality. Analysis of ex-
perimental data: Fourier transforms, Poincare
sections, fractal dimension, and Lyapunov ex-
ponents. Applications drawn from fluid
dynamics, physics, geophysics, and chemistry.
See 12.207J/18.354J for Nonlinear Dynamics
11.
D. H. Rothman

12.010 Computational Methods of Scientific
Programming

Prereq.: 18.01, 18.02, 8.01
U (Fall)
4-0-8

This course introduces programming lan-
guages and techniques used by physical scien-
tists: FORTRAN, C, C++, MatLab, and
Mathematica. Emphasis is placed on program
design, algorithm development and verifica-
tion, and comparative advantages and disad-
vantages of different languages. Students first
learn the basic usage of each language, com-
mon types of problems encountered, and tech-
niques for solving a variety of problems
encountered in contemporary research: ex-
amination of data with visualization techni-
ques, numerical analysis, and methods of
dissemination and verification. No prior
programming experience is required.
T. Herring, Staff

12.090 Special Topics in Earth,
Atmospheric, and Planetary Sciences

Prereq.: Permission of instructor
U (Fall, IAP, Spring)
Units arranged
Can be repeated for credit

12.091 Special Topics in Earth,
Atmospheric, and Planetary Sciences

Prereq.: Permission of instructor
U (Fall, IAP, Spring)
Units arranged [PIDIF]
Can be repeated for credit

Laboratory or field work in earth, atmospheric,
and planetary sciences. To be arranged with
department faculty. Consult with department
Education Office.
EAPS Faculty

12.092 Special Topics in Geology and
Geochemistry

Prereq.: -
U (Fall, IAP, Spring)
Units arranged
Can be repeated for credit

12.093 Special Topics in Geology and
Geochemistry

Prereq.: Permission of instructor
U (Fall, IAP, Spring)
Units arranged [P/D/F]
Can be repeated for credit

Laboratory or field work in geology and
geochemistry. To be arranged with department
faculty. Consult with department Education Of-
fice.
EAPS Faculty

12.094 Special Topics in Geophysics

Prereq.: Permission of instructor
U (Fall, IAP, Spring)
Units arranged
Can be repeated for credit

12.095 Special Topics in Geophysics

Prereq.: Permission of instructor
U (Fall, IAP, Spring)
Units arranged [P/D/F]
Can be repeated for credit

Laboratory or field work in geophysics. To be
arranged with department faculty. Consult with
department Education Office.
EAPS Faculty

12.096 Special Topics in Atmospheric
Science and Oceanography

Prereq.. Permission of instructor
U (Fall, IAP, Spring)
Units arranged
Can be repeated for credit

12.097 Special Topics in Atmospheric
Science and Oceanography

Prereq.: Permission of instructor
U (Fall, IAP, Spring)
Units arranged [P/O/F]
Can be repeated for credit

Laboratory or field work in atmospheric
science and oceanography. To be arranged
with department faculty. Consult with depart-
ment Education Office.
EAPS Faculty

12.098 Special Topics in Planetary Science

Prereq.: Permission of instructor
U (Fall, IAP, Spring)
Units arranged
Can be repeated for credit

12.099 Special Topics in Planetary Science

Prereq.: Permission of instructor
U (Fall, IAP, Spring)
Units arranged [P/D/F]
Can be repeated for credit

Laboratory or field work in planetary science.
To be arranged with department faculty. Con-
sult with department Education Office.
EAPS Faculty

Geology and GeoChemistry

12.102 Environmental Earth Science

Prereq.: -
U (Fall)
3-0-9 REST

The geologic record demonstrates that our en-
vironment has changed over a variety of time
scales from seconds to billions of years. Sub-
ject explores the many ways in which geologic
processes control and modify the Earth's en-
vironment. Topics include: chemical and physi-
cal interactions between the solid Earth, its
oceans and atmosphere; the effect of
catastrophic events such as volcanic eruptions
and earthquakes on the environment; geologic
hazards; and our role in modifying the environ-
ment through earth resource development.
This subject serves as an introduction to sub-
ject 12.120, which addresses field applications
of these principles in the American Southwest.
(Please note: 12.120 is not offered every year.)
S. A. Bowring

12.104 Geochemistry of the Earth and
Planets

Prereq.: 18.02
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-1-8

Focuses on the processes that create chemi
cal variability in the solid and fluid earth, the
moon, and meteorites. Includes nucleosyn-
thesis, cosmochemistry, and basic geochemi-
cal concepts. Thermodynamics and phase
equilibria are introduced and applied to
problems of melting solid planetary interiors
and the evolution of the earth's hydrosphere
Radiogenic and stable isotopic systems are
used to document the timing of planetary for-
mation and differentiation, formation, and
evolution of volcanoes and continental crust,
and to understand interactions between the
solid and fluid earth.
F. A. Frey, T. L. Grove
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12.108 Structure of Earth Materials

Prereq.: 3.091 or 5.11 or 5.111 or 5.112
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-4-5

Provides a comprehensive introduction to crys-
talline structure, crystal chemistry, and bond-
ing in rock-forming minerals. Introduces the
theory relating crystal structure and crystal
symmetry to physical properties such as refrac-
tive index, elastic modulus, and seismic
velocity. Surveys the distribution of silicate,
oxide, and metallic minerals in the interiors
and on the surfaces of planets, and discusses
the processes that led to their formation.
B. Evans, T. L. Grove

12.109 Petrology

Prereq.: 12.104, 12.108
Acad Year 2001-02: U (Fall)
Acad Year 2002-03: Not offered
3-6-3

Surveys the distribution, chemical composition,
and mineral associations in rocks of the earth's
crust and upper mantle, and establishes its
relation to tectonic environment. Emphasis is
on the use of chemistry and physics to inter-
pret rock forming processes. Topics include:
dynamics of crust and mantle melting as
preserved in the chemical composition of ig-
neous rocks and minerals, the long-term
record of global climate change as preserved
in the minerals of sedimentary rocks, and the
time-temperature-depth record preserved in
minerals of metamorphosed crustal rocks.
T. L. Grove

12.110 Sedimentary Geology

Prereq.: 12.001
Acad Year 2001-02: U (Spring)
Acad Year 2002-03: Not offered
3-3-6

Sediments in the rock cycle. Production of sedi-
ments at the Earth's surface. Physics and
chemistry of sedimentary materials. Scale and
geometry of near-surface sedimentary bodies,
including aquifers. Sediment transport and
deposition in modern sedimentary environ-
ments. Burial and lithification. Survey of major
sedimentary rock types. Stratigraphic relation-
ships of sedimentary basins. Evolution of
sedimentary processes through geologic time.
Two or three weekend days of field trips.
J. P. Grotzinger

12.113 Structural Geology

Prereq.: 12.001, 12.005
U (Fall)
3-3-6

Introduces mechanics of rock deformation. Dis-
cusses recognition, interpretation, and
mechanics of faults, folds, structural features
of igneous and metamorphic rocks, and super-
posed deformations. Introduces regional struc-
tural geology and tectonics. Laboratory
includes techniques of structural analysis,
recognition and interpretation of structures on
geologic maps, and construction of interpretive
cross sections.
3. C. Burchfiel

12.114 Field Geology I

Prereq.: 12.108, 12.113, or permission of in-
structor
Acad Year 2001-02: U (Fall)
Acad Year 2002-03: Not offered
2-2-2

Introduces techniques of geological field study.
Weather permitting, several weekend field ex-
ercises provide practical experience in prepara-
tion for 12.115. Presents introductory material
on the regional geology of the locale of 12.115.
B. C. Burchfiel and Staff

12.115 Field Geology 11
Prereq.: 12.113, 12.114
Acad Year 2001-02: U (IAP, Spring)
Acad Year 2002-03 Not offered
0-18-0 Institute LAB

During January, practices methods of modern
geological field study during an intensive four-
week subject. Exercises include: geological
and geomorphological mapping on
topographic and photographic base maps of a
wide variety of bedrock and surficial rocks.
Where feasible, geochemical and geophysical
field measurements are corrrelated with geol-
ogy. Following term includes: preparation of
reports based on field studies conducted
during January; and laboratory analysis of
samples, interpretation of geological data, and
where possible, geophysical and geochemical
data. 12 units may be applied to the General
Institute Laboratory Requirement.
Geology and Geochemistry Staff

12.119 Analytical Techniques for Studying
Environmental and Geologic Samples

Prereq.: -
U (Spring)
2-6-4 Institute LAB

Focuses on analytical facilities that are used to
determine elemental and isotopic abundances
in soils, rocks, minerals, and fluids. Emphasis
is on isotopic ratios Sr, Nd, and Pb, whose
isotopic ratios can be used for geochronolgy,
and abundances of trace elements such as
Rb, Sr, Cu, Cd, Hg, rare-earths, Pb, Th, and
U. Analytical techniques include mass
spectrometry, emission spectrometry, atomic
absorption, neutron activation, and electron
microprobe. A major lab project utilizes these
techniques to address specific environmental
and geologic problems. Each student
generates a report that may be used to satisfy
Phase II of the Writing Requirement.
S. Bowring, E. Boyle, F. Frey, T. Grove

12.120 Environmental Earth Science Field
Course

Prereq.: 12.001 or 12.102
U (IAP)
1-5-0

Introduction to the methods of geologic map-
ping; practical experience in aspects of en-
vironmental geology such as selecting sites for
hazardous waste disposal, hazard assessment
in seismically and volcanically active areas,
and in understanding the three-dimensional
character of dissected alluvial deposits. Sub-
ject offered according to demand.
S. Bowring, T. L. Grove

12.130 Structure of Geologic Aquifers

(Subject meets with 12.465)
Prereq.: 12.110 or permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-3-6

Meets with graduate subject 12.465, but as-
signments differ. See description under subject
12.465.
J. P. Grotzinger

12.141 Electron Microprobe Analysis

Prereq.: -
U (IAP)
1-1-4 [P/D/F]

Introduction to the theory of x-ray
microanalysis through the electron microprobe
including ZAF matrix corrections. Techniques
to be discussed are wavelength and energy
dispersive spectrometry, scanning backscat-
tered electron, secondary electron,
cathodoluminescence, and X-ray imaging. Lab
sessions involve hands-on use of the electron
microprobe.
T. Grove, N. Chatterjee

12.159 Sedimentary and Surficial Geology
Investigations

(Subject meets with 12.459)
Prereq.: 12.110 or permission of instructor
U (Spring)
3-6-3
Can be repeated for credit

See description under subject 12.459.
J. P. Grotzinger, K. X. Whipple

12.162 Geological Image Interpretation

(Subject meets with 12.462J, 1.733J)
Prereq.: 12.001 or 1.32; 12.421J or permission
of instructor
Acad Year 2001-02: U (Spring)
Acad Year 2002-03: Not offered
3-3-6

Meets with graduate subject 12.462, but as-
signments differ. Enrollment limited to 12 stu-
dents. See description under subject 12.462J.
K. Whipple

12.163 Surface Processes and Landscape
Evolution

(Subject meets with 12.463)
Prereq.: 18.03; 12.001 or 1.32; 1.61 or permis-
sion of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-3-6

Meets with graduate subject 12.463, but as-
signments differ. See description under subject
12.463.
K. X. Whipple
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Geophysics

12.201 Essentials of Geophysics

(Subject meets with 12.501)
Prereq.: 8.02, 18.03
U (Fall)
4-0-8

See description under subject 12.501.
P. D. van der Hilst

12.207J Nonlinear Dynamics II: Continuum
Systems

(Same subject as 18.354J)
Prereq.: 12.006J, 18.353J or permission of in-
structor
U (Spring)
3-0-9 (H except XVIII)

See description under subject 18.354J.
T. Peacock

12.213 Alternate Energy Sources

Prereq.: -
U (IAP)
1-4-1 [P/D/F]
Can be repeated for credit

Explores a number of alternative energy sour-
ces such as geothermal energy (heat from the
Earth's interior), wind, natural gas, and solar
energy. Includes a field trip to visit sites where
alternative energy is being harvested or
generated. Content and focus of subject varies
from year to year.
M. N. Toksoz, F. D. Morgan

12.214 Environmental Geophysics

(Subject meets with 12.507)
Prereq.: 18.03
U (Spring)
3-3-6

Meets with graduate subject 12.507, but as-
signments differ. See description under subject
12.507.
F. D. Morgan

12.215 Modern Navigation

Prereq.: -
U (Fall)
3-1-8

Introduces the concepts and applications of
navigation techniques using celestial bodies
and satellite positioning systems such as the
Global Positioning System (GPS). Topics in-
clude astronomical observations, radio naviga-
tion systems, the relationship between
conventional navigation results and those ob-
tained from GPS, and the effects of the
security systems, Selective Availability, and
anti-spoofing on GPS results. Laboratory ses-
sions cover the use of sextants, astronomical
telescopes, and field use of GPS. Application
areas covered include ship, automobile, and
aircraft navigation and positioning, including
very precise positioning applications.
T. A. Herring

12.221 Field Geophysics

Prereq.: -
U (IAP)
1-4-1 [P/D/F]

Practical methods of modern geophysics in-
cluding the Global Positioning System (GPS),
gravity, and magnetics. Field work is con-
ducted in western US and includes intensive
10-day field exercise. Focus is on measure-
ment techniques and their interpretation. Intro-
duction to the science of gravity, magnetics,
and the GPS. Measure of crustal structure,
fault motions, tectonic deformations, and the
local gravity and magnetic fields. Students per-
form high-precision measurements and par-
ticipate in data analysis. Emphasis on the
principles of geophysical data collection and
the relevance of these data for tectonic fault-
ing, crustal structure, and the dynamics of the
earthquake cycle.
T. A. Herring, B. H. Hager

12.265J Techniques in Remote Sensing

(Subject meets with 12.565, 1.717J)
Prereq.: Permission of instructor
U (IAP)
1-4-1

Meets with graduate subject 12.565 but assign-
ments differ. See description under subject
12.565.
M. Zuber

Atmospheres, Oceans, and
Climate

12.300J Global Change Science

(Same subject as 1.071J)
Prereq.: 18.03; 5.60
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9

Introduces the basic relevant principles and
concepts in atmospheric physics, climate
dynamics, biogeochemistry, and water and
energy balance at the land-atmosphere bound-
ary, through an examination of two current
problems in the global environment: carbon
dioxide and global warming; and tropical
deforestation and regional climate. An introduc-
tion to global environmental problems for stu-
dents in basic sciences and engineering.
P. H. Stone, E. A. B. Eltahir

12.301 Past and Present Climate

(Subject meets with 12.840)
Prereq.: 8.02
U (Spring)
3-0-9

Meets with graduate subject 12.840, but as-
signments differ. See description under subject
12.840.
R. E. Newell, J. Y. N. Cho

12.305 Global Atmospheric Pollution

Prereq.: Permission of instructor
U (Fall)
2-0-4

Increasing industrial activity and biomass burn.
ing have produced pollution patterns now
detectable worldwide. These patterns were ex-
plored with specially-instrumented aircraft
flying over the Pacific in 1991, 1994, 1996 ari
1999, and 2001, and over the Atlantic in 199-
Subject includes atmospheric and oceanic
structure necessary to understand the
transport processes and photochemical sour-
ces and sinks of atmosphere trace con-
stituents. Sources include: fossil fuel use,
volcanic activity, biomass burning, lightning
and oceanic biosphere. Following introductory
background classes on global pollution, stu-
dents participate in real data analysis in small
groups then combine projects to examine
global pollution. Space shuttle measurements
on global carbon monoxide also discussed
R. E. Newell

12.306 Atmospheric Physics and Chemistry

(Subject meets with 10.571J, 12.806J)
Prereq.: 5.61, 18.075, or permission of instruc-
tor
U (Fall)
3-0-9

Meets with graduate subject 12.806J, but as-
signments differ. See description under subject
12.806J.
R. G. Prinn, G. J. McRae

12.307 Weather and Climate Laboratory

Prereq.: 18.02, 8.01, 5.60
U (Spring)
1-4-7 Institute LAB

A laboratory subject intended to illustrate, b
means of "hands-on" projects, the basic
dynamical and physical principles which
govern the general circulation of the atmos-
phere and the day-to-day sequence of weather
events. Emphasis on the planning and discus
sion of each project by students. Meteorolog-
cal lab facilities of EAPS used to access anr:
study real-time meteorological observations
Projects based on real-time observations
stress the analysis and dynamical interpreta
tion of the real phenomena. Written critical
summary of the results of each project re-
quired. One oral presentation required.
L. Illari, A. Plumb, J. Marshall

12.308 Global Climate Change: Economics
Science, and Policy

(Subject meets with 15.023J, 12.848J,
ESD.128J)
Prereq.: 18.02, 5.60 or 2.005, 15.010 or
equivalents
U (Spring)
3-0-6

See description under subject 15.023J.
H. D. Jacoby, P. G. Prinn
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12 310 An Introduction to Weather
Forecasting

eq.: 8.01, 18.01
A\P)
t [P/D/F]

c principles of synoptic meteorology and
,ther forecasting. Analysis of hourly
:dther data and numerical weather predic-

n models. Regular preparation of weather
fcrecasts.
L //ari

12.311 Experimental Oceanography

Ptoreq.: -
U IAP)

2 [P/D/F]
Ca be repeated for credit

A intensive introduction to the experimental
a;:ects of oceanography, specifically in the
armas of marine geology and geophysics,
physical oceanography, and chemical
oceanography. Includes participation in a re-
serch cruise. Content varies from year to year
J Marshall, R. van der Hilst, WHOI Staff

12.320J Introduction to Hydrology

S me subject as 1.070J)
Por-eq.: 1.017, 1.061, 1.106
A.id Year 2001-02: U (Fall)
Acad Year 2002-03: Not offered

S, description under subject 1.070J.
D Entekhabi

12 330J Fluid Physics

(Same subject as 8.292J)
Prereq.: 8.044 or 5.60 or permission of instruc-
tor
U (Spring)
3-0-9

A physics-based introduction to the properties
of fluids and fluid systems, with examples
drawn from a broad range of sciences. Defini-
tions of fluids and the notion of continuum.
Equations of state and continuity; conservation
of momentum; the stress tensor; ideal fluids
and Euler's equation; viscosity and Navier-
Stokes equation. Hydrostatics and mag-
netohydrodynamics. Energy considerations,
fluid thermodynamics, and isentropic flow.
Compressible vs incompressible and rotational
vs irrotational flow; Bernoulli's theorem; steady
flow and streamlines. Circulation and vorticity.
Thomson's theorem. Boundary layers. Fluid
w.':ves and instabilities.

manuel P. Joss

333 Atmospheric and Ocean Circulations

Prereq.: 12.003
U (Spring)
3-0-9

Survey of atmospheric and oceanic
phenomena including the discussion of obser-
vations and theoretical interpretations. Topics
Covered include: monsoons; El Nifio; planetary
waves; atmospheric synoptic eddies and
fronts; gulf stream rings; hurricanes; surface
and internal gravity waves; and tides.

A. Plumb
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Planetary Science and Astronomy

12.400 The Solar System

Prereq.: 8.01
Acad Year 2001-02: U (Spring)
Acad Year 2002-03: Not offered
3-0-9 REST

Introduction to the study of the solar system
with emphasis on the latest spacecraft results.
Subject covers basic principles rather than
detailed mathematical and physical models.
Topics include an overview of the solar sys-
tem, planetary orbits, rings, planetary forma-
tion, meteorites, asteroids, comets, planetary
surfaces and cratering, planetary interiors,
planetary atmospheres, and life in the solar
system.
R. P. Binzel

12.409 Hands-On Astronomy: Observing
Stars and Planets

Prereq.: -
U (Fall, Spring)
0-6-0 [P/D/F]

Background for and techniques of visual obser-
vation, electronic imaging, and spectroscopy of
the Moon, planets, satellites, stars, and
brighter deep-space objects. Weekly outdoor
observing sessions using 8-inch diameter tele-
scopes when weather permits. Indoor ses-
sions introduce needed skills. Introduction to
contemporary observational astronomy includ-
ing astronomical computing, image and data
processing, and how astronomers work. Stu-
dent must maintain a careful and complete writ-
ten log which is graded. (Limited enrollment
with priority to freshmen. Consumes an entire
evening each week; 100% attendance at ob-
serving sessions required to pass.)
J. Elliot, A. Rivkin, J. Thomas-Osip

12.410J Observational Techniques of
Optical Astronomy

(Same subject as 8.287J)
Prereq.: 8.03
U (Fall)
2-4-6 Institute LAB

Fundamental physical and optical principles
used for astronomical measurements at visible
wavelengths and practical methods of
astronomical observations. Topics: astronomi-
cal coordinates, time, optics, telescopes,
photon counting, signal-to-noise ratios, data
analysis (including least-squares model fitting),
limitations imposed by the Earth's atmosphere
on optical observations, CCD detectors,
photometry, spectroscopy, and time variability.
Project at Wallace Astrophysical Observatory.
J. Elliot

12.411 Astronomy Field Camp

Prereq.: 12.410J or 8.287J
U (IAP)
0-6-3 [P/D/F]
Can be repeated for credit

Individual research projects in observational
astronomy involving supervised work at Lowell
Observatory (located in Flagstaff, AZ). Written
and oral reports required. Enrollment limited to
6.
J. Elliot

12.421J Physical Principles of Remote
Sensing

(Subject meets with 1.076J, 1.718J, 12.621J)
Prereq.: 8.03
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9

Spacecraft and Earth-based remote sensing
techniques used to study the Earth and other
planets, satellites, asteroids, and comets. Sub-
ject emphasizes the physics of electromag-
netic radiation to achieve an understanding of
remote sensing applications including visible
and infrared imaging; spectroscopy;
microwave; radar; lidar, and in situ measure-
ments. Recent results from spacecraft em-
phasized.
R. P. Binzel

Graduate Subjects

12.ThG Graduate Thesis

Prereq.: Permission of instructor
G (Fall, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Program of graduate research, leading to the
writing of an S.M., Ph.D., or Sc.D. thesis; to be
arranged by the student and an appropriate
MIT faculty member.
Consult Department Headquarters.

Geology and Geochemistry

12.445 Written and Oral Communication in
the Earth, Atmospheric, and Planetary
Sciences

Prereq.: Permission of instructor
G (Fall)
2-0-4 H-LEVEL Grad Credit

Concentrated instruction and practice in profes-
sional writing and oral presentation within the
context of the earth, atmospheric, and
planetary sciences. Specifically designed to
complement the Master of Science degree pro-
gram in Geosystems, but also ideal for other
graduate students in Course XII who wish to
improve their communication skills. Topics in-
clude: review of the many communication
styles prevalent in the field; strategies for tailor-
ing reports, technical papers, and presenta-
tions for specific audiences; and mechanics of
organization and style. Weekly assignments in
writing or speaking with peer and instructor
feedback. Students are expected to develop
and publicly defend a research proposal as
part of the subject. For Geosystems students,
this proposal anticipates the thesis required for
completion of the Master of Science degree
program.
K. V. Hodges
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12.450 Seminar in Geology and
Geochemistry

Prereq.: Permission of instructor
G (Spring)
2-0-4 [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Seminar on topics of current interest in geol-
ogy and geochemistry. Required background
preparation for students taking pre-doctoral
general examinations in these subjects.
Geology and Geochemistry Staff

12.451 Seminar in Regional Tectonics

Prereq.: Permission of instructor
G (Fall, Spring)
3-0-6 [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Applies techniques of tectonic synthesis to
study the roles of particular orogenic belts in
global plate tectonics. Treats different applica-
tions in different terms, so that the subject may
be taken repeatedly to learn the range of
orogenic responses to temporal and spatial
variations of activity at plate boundaries.
B. C. Burchfiel, J. P. Grotzinger, K. V. Hodges,
L. H. Royden

12.452 Mechanics of Sedimentary
Processes

Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Aspects of turbulent-flow mechanics relevant
to sediment movement. Mechanics of sedi-
ment erosion, transportation, and deposition:
modes of particle entrainment and motion in
turbulent shear flows; sediment-bed configura-
tions; erosion and deposition of cohesive sedi-
ments. Sediment gravity flows; and sorting of
sediments by particle size and density. Inter-
pretation of primary structures and textures in
modern and ancient sedimentary deposits on
the basis of sediment-transportation
mechanics.
Staff

12.453 Crosby Lectures in Geology

Prereq.: Permission of instructor
G (Fall, Spring)
3-0-6 [PlO/F] H-LEVEL Grad Credit
Can be repeated for credit

A series of presentations on an advanced
topic in the field of geology by the visiting Wil-
liam Otis Crosby lecturer. The Crosby lec-
tureship is awarded to a distinguished
international scientist each year to introduce
new scientific perspectives to the MIT com-
munity. Subject content and structure vary
from year to year.
Consult Department Headquarters.

12.455 Megascopic Strain Analysis in
Orogenic Belts

Prereq.: 12.113
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-6 H-LEVEL Grad Credit

Introduction to modern techniques used to es-
timate the magnitude of strain in orogenic
belts. Emphasis on megascopic strain
analysis. Includes: methods of determining
sense of shear in various structural settings;
the construction of 2D-balanced structural sec-
tions; the construction of 3D structural sec-
tions; and graphical reconstruction of 2D and
3D sections to pre-deformational configura-
tions.
K. V. Hodges

12.456 Seminar in Rock Mechanics

Prereq.: Permission of instructor
G (Fall, Spring)
2-0-4 [PrDFn H-LEVEL Grad Credit
Can be repeated for credit

Discussion of current research or advanced
topics in continental tectonics, rock mechanics,
or experimental structural geology.
B. Evans

12.457 Sedimentary Basins

Prereq.: 18.03, 12.113
G (Spring)
3-0-6 H-LEVEL Grad Credit

Formation and evolution of basin systems in
continental crust (including passive continental
margins, foredeep acretionary basins, back-
arc type basins, intraplate rifts, etc.) are ex-
amined with regard to tectonic settings,
structural and sedimentary features, and deep
lithospheric processes. Case studies of
several sedimentary basins of each type.
L. H. Royden, J. P. Grotzinger

12.459 Sedimentary and Surficial Geology
Investigations

(Subject meets with 12.159)
Prereq.: Permission of instructor
G (Spring)
3-6-3 H-LEVEL Grad Credit
Can be repeated for credit

In-depth examination of modern and ancient
depositional systems, Earth-surface landforms,
and surficial processes, utilizing concepts of
process sedimentology and geomorphology,
sequence stratigraphy, and sedimentary basin
analysis.
J. P. Grotzinger, K. X. Whipple

12.460-12.461 Special Problems in
Geology-Geochemistry

Prereq.: Permission of instructor
G (Fall, Spring, Summer)
Units arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

For graduate students desiring to perform spe-
cial investigations, special laboratory work, or
special fieldwork in geology, petrology, mineral-
ogy or geochemistry. 12.460 is letter-graded.
Geology and Geochemistry Staff

12.462J Geological Image Interpretation

(Subject meets with 1.733J, 12.162)
Prereq.: 12.001 or 1.32; 12.421J or permissun
of instructor
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-3-6 H-LEVEL Grad Credit

Emphasizes methods of geological interpreta-
tion of remotely sensed image data. Students
are challenged with a series of "images" from
which the group must, with guidance, draw
relevant conclusions about the
geology/geomorphology of the area repre-
sented. Images selected may include
topographic or bathymetric maps, aerial
photographs, satellite images, seafloor side-
scan sonar images, scenes from Mars, the
moons of Jupiter, etc., and include both
printed and digital formats - emphasis is on
general principles rather than specific applica-
tions. Methods of digital image enhancement
are discussed. Grades are based on bi-weekly
projects: written reports, maps, processed digi-
tal images, and interpretive cross-sections. En-
rollment limited to 12. Meets with
undergraduate subject 12.162J, but assign-
ments differ.
K. Whipple

12.463 Surface Processes and Landscape
Evolution

(Subject meets with 12.163)
Prereq.: 18.03; 12.001 or 1.32; 1.61 or perms-
sion of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-3-6 H-LEVEL Grad Credit

Examines the interaction of climate, tectonics,
and surface processes in the sculpting of the
Earth's surface. Quantitative introduction to
mechanics of fluvial, hillslope, and glacial
processes. Essentials of weathering, soil for-
mation, runoff, erosion, slope stability, sedi-
ment transport, river morphology, glacial
erosion, and volcanism. System responses to
climatic and tectonic forcings, including: glacia-
tion, sea level change, uplift, subsidence, and
post-glacial isostatic rebound. Additional in-
struction in: computer modeling in the study 0
surface processes, image analysis, and GIS
applications in surface hydrology and slope
stability.
K. X. Whipple

12.464 Seminar in Sedimentary Geology

Prereq.: Permission of instructor
G (Fall, Spring)
2-0-4 H-LEVEL Grad Credit
Can be repeated for credit

Discussion of current research or advanced
topics in sedimentary geology including, but
not restricted to, sediment transport, interac-
tions between sedimentation and stratigraphic
architecture, sedimentary geochemistry, car-
bonate platform development, and paleontol-
ogy.
J. Grotzinger
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12.465 Structure of Geologic Aquifers

Sublect meets with 12.130)
Prereq.: 12.110 or permission of instructor
Acad Year 2001-02: Not offered
Acid Year 2002-03: G (Fall)
3., 6 H-LEVEL Grad Credit

ntended for earth scientists and engineers
ano require a knowledge of the structure and
complexity of shallow to deeply-buried
sedimentary aquifers. Content focuses on the
analysis of depositional systems and facies
and architecture; the nature and origin of
geometry and scales of vertical and lateral in-
non ogeneity; reconstruction of sedimentary
basins and their interpretation; quantitative
metnods of spatial and temporal correlation;
nurnerical forward modeling and use of simula-
tion in characterization of aquifer geometry.
Two field trips explore unconsolidated as well
as ithified sediments.
J. P. Grotzinger

12.467 Seminar in Geomorphology

Prereq.: Permission of instructor
G (Spring)
2-0-4 H-LEVEL Grad Credit
Can be repeated for credit

Discussion of current research or advanced
topics in landscape evolution, surface hydrol-
ogy, mechanics of sediment transport, basin
analysis, or experimental geomorphology. Ad-
vanced instruction in process geomorphology.
K. X. Whipple

12.474 Origin and Evolution of the Earth's
Crust

Prereq.: Permission of instructor
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-6 H-LEVEL Grad Credit

Broad overview of the origin and evolution of
Earth's crust and mantle with emphasis on the
study of the Precambrian rock record. Topics
include: processes of crustal growth, stabiliza-
tion, and reactivation; evaluation of secular
change; and use of radiogenic isotopes in
geochronology and as tracers of crust forming
processes.
S. Bowring

12.475 Plate Tectonics and Continental
Deformation

Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-6 H-LEVEL Grad Credit

First half covers basic elements of plate tec-
tonics, including sea floor spreading, magnetic
anomalies, and subduction zone. Second half
covers implications of plate tectonics for con-
tinental processes, including continental rifting,
Continental collision, and mountain building.
Emphasis will be on correlating plate tectonic
and continental processes using specific ex-
amples from around the world.
5 C. Burchfiel, L. H. Royden

12.476 Radiogenic Isotope Geology

Prereq.: Permission of instructor
G (Spring)
3-3-6 H-LEVEL Grad Credit

Applications of the variations in the relative
abundance of radiogenic isotopes to problems
of petrology, geochemistry, and tectonics.
Topics: geochronology; isotopic evolution of
earth's crust and mantle; petrogenesis; and
analytical techniques.
S. Bowring, K. V. Hodges

12.478 Pressure-Temperature-Time
Evolution of Orogenic Belts

Prereq.: 3.01 or 5.60; 12.109, 18.03
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-0-6 H-LEVEL Grad Credit

Multidisciplinary introduction to modern techni-
ques used to analyze burial and uplift histories
of metamorphic terrains. Includes:
geochronologic systems; closure temperature
theory and the use of geochronologic systems
as thermochronometers; geothermometry and
geobarometry; thermodynamic modeling of P-
T paths; thermal structure of orogenic belts,
with emphasis on characteristic length scales
and time scales for thermal events; and
geophysical analysis of burial and uplift trajec-
tories for metamorphic terrains.
K. V. Hodges, L. H. Royden

12.479 Trace-Element Geochemistry

Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

Focuses on element distribution in rocks and
minerals using data obtained from natural and
experimental systems. Emphasizes models
describing trace-element partitioning and ap-
plications of trace-element geochemistry to
problems in igneous geology.
F. A. Frey

12.480 Thermodynamics for Geoscientists

Prereq.: 5.60 or 3.00
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-3-6 H-LEVEL Grad Credit

Principles of thermodynamics are used to infer
the physical conditions of formation and
modification of igneous and metamorphic
rocks. Includes phase equilibria of
homogeneous and heterogeneous systems
and thermodynamic modelling of non-ideal
crystalline solutions. Surveys the processes
that lead to the formation of metamorphic and
igneous rocks in the major tectonic environ-
ments in the Earth's crust and mantle.
T. L. Grove

12.481 Advanced Field Geology I

Prereq.: 12.108, 12.113, 12.114, 12.115
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
2-2-2 H-LEVEL Grad Credit
Can be repeated for credit

Introduction to the problems to be investigated
in 12.482, as well as the regional setting and
local geology of the field area. Various special
techniques may be introduced and preparatory
investigations may be conducted that are
specific to the area to be studied in 12.482.
B. C. Burchfiel, Staff

12.482 Advanced Field Geology I
Prereq.: 12.481
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (IAP, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

In January, a geological and geomorphological
study of a selected field area is conducted
during a four-week excursion. The following
term includes: preparation of maps and report
based on field study conducted in January;
and laboratory analysis of samples.
B. C. Burchfiel, Staff

12.484 Directed Field Studies

Prereq.: Permission of instructor
G (IAP)
0-6-0
Can be repeated for credit

Intensive training in field geological methods.
Includes specific exercises selected to comple-
ment the backgrounds of the students enrolled
and provides supervised experience in apply-
ing field analytical techniques to geological
problems. Cannot be taken as a substitute for
12.115. Enrollment is limited and students
should apply early. Preference will be given to
students associated with Course 12.
B. C. Burchfiel, Staff

12.485 Advanced Directed Field Studies

Prereq.: 12.484
G (IAP)
0-6-0
Can be repeated for credit

Continuation of 12.484. Designed to provide
more advanced training in specific field geologi-
cal methods. Can be taken during the same
IAP period as 12.484. Enrollment is limited and
students should apply early. Preference will be
given to students associated with Course 12.
Staff

12.490-12.491 Advanced Seminar in
Geology and Geochemistry

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Problems of current interest in geology and
geochemistry. Subject matter varies from term
to term. 12.490 is letter-graded.
Geology and Geochemistry Staff

Descriptions of Subjects 459



Geophysics

12.501 Essentials of Geophysics

(Subject meets with 12.201)
Prereq.: 8.02, 18.03
G (Fall)
4-0-8 H-LEVEL Grad Credit

Overview of basic topics in solid-earth
geophysics, such as the Earth's rotation,
gravity and magnetic field, seismology, and
thermal structure. Formulation of physical prin-
ciples presented in three one-hour lectures per
week. Current applications discussed in an ad-
ditional one-hour tutorial each week.
R. D. van der Hilst

12.507 Environmental Geophysics

(Subject meets with 12.214)
Prereq.: 18.03
G (Spring)
3-3-6

Introduction to basic geophysical methods that
can be used for environmental site charac-
terization and shallow geological investiga-
tions. Techniques include seismic, electrical,
and electromagnetic sounding; ground-
penetrating radar, magnetics, gravity, and
borehole geophysics. Lectures emphasize
basic principles and a physical understanding
of the geophysical methods with environmen-
tal and engineering applications in mind. Some
specific case histories are included. A few
weekends of field measurements at repre-
sentative local sites are included. Lab sessions
cover modeling and interpretation of geophysi-
cal field data.
F. D. Morgan

12.510 Introduction to Seismology

Prereq.: 18.075 or 18.085
G (Spring)
3-1-8 H-LEVEL Grad Credit

A basic study in seismology and the utilization
of seismic waves for the study of Earth's inte-
rior. Introduces techniques necessary for un-
derstanding of elastic wave propagation in
stratified media and for calculation of synthetic
seismograms (WKBJ and mode summation).
Ray theory: Interpretation of travel times. (e.g.,
tomography); Surface wave dispersion in
layered media; Earth's free oscillations; and
Seismicity, (earthquake locations, magnitude,
moment, and source properties).
R. D. van der Hilst

12.515 Data and Models

Prereq.: 18.075 or 18.085
G (Fall)
3-0-9 H-LEVEL Grad Credit

Surveys a number of methods of inverting data
to obtain model parameter estimates. Topics
include: review of matrix theory and statistics,
random and grid-search methods, linear and
non-linear least squares, maximum-likelihood
estimation, ridge regression, stochastic inver-
sion, sequential estimation, singular value
decomposition, solution of large systems,
genetic and simulated annealing inversion,
regularization, parameter error estimates, and
solution uniqueness and resolution. Hands-on
computer laboratory and algorithm develop-
ment.
F. D. Morgan

12.517 Dynamics of Complex Systems

Prereq.: 18.03, 8.02
G (Spring)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

An introduction to theoretical studies of sys-
tems of many interacting components, the in-
dividual dynamics of which may be simple, but
the collective dynamics of which are often non-
linear and analytically intractable. Topics vary
from year to year. Format includes both
pedagogical lectures and round-table reviews
of current literature. Subjects of interest in-
clude: problems in natural science (e.g., geol-
ogy, ecology, and biology) where quantitative
theory is still in development; problems in
physics, such as turbulence, that demonstrate
powerful concepts such as scaling and univer-
sality; and modern computational methods for
the simulation and study of such problems. Dis-
cussions in context of contemporary ex-
perimental or observational data.
D. H. Rothman

12.518J Sonar, Radar, and Seismic Signal
Processing

(Same subject as 13.741J, 6.455J)
Prereq.: 2.003 or 6.003; 6.041; 18.075 or
18.085
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 13.741J.
A. B. Baggeroer

12.519J Sonar, Radar, and Seismic Array
Processing

(Same subject as 13.742J, 6.456J)
Prereq.: 2.003 or 6.003; 6.041; 18.075 or
18.085; or 13.741J
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-1-8 H-LEVEL Grad Credit

See description under subject 13.742J.
A. B. Baggeroer

12.520 Geodynamics

Prereq.: 12.005; 18.075 or 18.085
G (Fall)
3-0-9 H-LEVEL Grad Credit

Mechanics of deformation of the crust and
mantle, with emphasis on the importance of-
ferent rheological descriptions: brittle, elasti
linear and nonlinear fluids, and viscoelastic
B. H. Hager

12.522 Geological Fluid Mechanics

Prereq.: 8.03; 18.076 or 18.085
G (Fall)
3-0-9 H-LEVEL Grad Credit

Treats heat transfer and fluid mechanics in the
Earth, low Reynolds number flows, convectIo&
instability, double diffusion, Non-Newtonian
flows, flow in porous media, and the interac-
tion of flows with accreting and deforming
boundaries. Applications include: the flow
under plates, postglacial rebound, diapirism,
magma dynamics, and the mantle convection
problem.
J. A. Whitehead (WHOI)

12.524 Mechanical Properties of Rocks

Prereq.: 8.03, 18.03
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

A survey of the mechanical behavior of rock-
in natural geologic situations. Topics: brief sur-
vey of field evidence of rock deformation,
physics of plastic deformation in minerals, brit-
tle fracture and sliding, and pressure-solution
processes. Results of field petrologic and strUc-
tural studies compared to data from experimv>
tal structural geology.
B. Evans

12.533 Rock Physics

Prereq.: Permission of instructor
G (Spring)
3-3-6 H-LEVEL Grad Credit

Fundamentals of experimental and theoretica
rock physics taught at an advanced level.
Rocks viewed as complex composite media
with behavior dependent both on the physica
and chemical properties of the constituent
phases, and on their geometries. Electrical,
fluid transport, and seismic properties covere-
in detail. Other topics such as magnetic,
mechanical, and thermal responses briefly dis,-
cussed. Weekly laboratory.
F. D. Morgan
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12.540 Principles of Global Positioning
System

Prereq.: 8.01, 18.02, 18.06
G (Spring)
3-1-8 H-LEVEL Grad Credit

The principles and applications of the Global
Positioning System (GPS) and other space
geodetic systems, including very-long-baseline
interferometry (VLBI) and satellite laser rang-
ing (SLR). The nature and uses of the course
acquisition (CA), the precise positioning (P)
codes, and the differential carrier phase ob-
servable. Techniques for estimating geodetic
and geophysical quantities from these data.
Other topics include: atmospheric refraction
modeling, effects of Selective Availability (SA),
estimation techniques (including Kalman filter-
ing). Statistical and spectral analysis of data.
T. A. Herring

12.550 Geosystems I

Prereq.: 8.02, 18.03, and permission of instruc-
tor
G (Fall)
3-3-9 H-LEVEL Grad Credit

Modeling of complex systems in all areas of
geoscience, with emphasis on general theoreti-
cal principles and numerical tools for describ-
ing system behaviors. Subject matter
organized into a sequence of teaching
modules, each focusing on a specific geosys-
tem. Lectures introduce key physical and
chemical processes that operate within each
geosystem. Laboratory sessions include the
use of simple table-top and computer-based
models, as well as introductions to advanced
numerical simulations, with a strong focus on
scientific inference through numerical ex-
Derimentation.

1'.551 Geosystems I1
Prereq.: 12.550
G (Spring)
3-3-9 H-LEVEL Grad Credit

Continuation of Geosystems I (2 semester se-
Q:.ence)

iff

1 560-12.561 Special Seminar in
Exploration Geophysics

P'ereq.: Permission of instructor
G (Fall, IAP, Spring)
2-0-4 [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Advanced seminar focusing on areas of cur-
rent interest in exploration geophysics and
seismology. Taught by visiting lecturers.
12 560 is letter-graded.

,ophysics Staff

12.565 Techniques in Remote Sensing

(Subject meets with 1.717J, 12.265J)
Prereq.: Permission of instructor
G (IAP)
1-4-1

A practical introduction to techniques for ob-
serving the Earth from airborne and
spaceborne platforms. Subject consists of
three case studies in ocean, atmosphere, and
land studies in which students observe the
"end-to-end" process of making remote obser-
vations ranging from problem definition, sen-
sor design, spacecraft accomodation, to data
collection, analysis, and observation. Offered
under the auspices of the Joint Center for
Geoscience of MIT and the Goddard Space
Flight Center, Greenbelt, MD. Part of subject
taught at Goddard where students participate
in tours of laboratories, to observe sensor
development in progress, mission operations
facilities to view real-time data collection, and
computational facilities to participate in data
processing and analysis. Meets with under-
graduate subject 12.265J. Graduate students
are expected to explore the subject in greater
depth.
M. Zuber

12.570 Core Mantle Boundary, Core
Dynamics, and Earth's Magnetic Field
(Revised Content)

Prereq.: Permission of instructor
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Series of formal lectures and seminars. Sub-
ject discusses current understanding of the
structure and composition of the Core Mantle
Boundary (CMB) region and its influence on
mantle and core dynamics. The CMB defines
the thermal and conductive boundary condi-
tions for core dynamics and the geodynamo
that sustains Earth's magnetic field. Topics in-
clude: core formation and energetics; bulk
composition of Earth's mantle and core; ther-
mal structure of core and deep mantle and
heat flux across the CMB; boundary layer
stability; Earth's magnetic field; core-mantle in-
teraction both in terms of mass transport and
by gravitational, thermal, or electromagnetic
coupling; seismically observed structure of the
CMB region; and constraints on CMB topog-
raphy.
R. D. van der Hilst

12.571 Seminar in Geophysics

Prereq.: Permission of instructor
G (Fall, IAP, Spring)
Units arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Problems of current interest in geophysics;
subject matter varying from term to term.
Geophysics Staff

12.580-12.581 Special Problems in
Geophysics

Prereq.: Permission of instructor
G (Fall, Spring, Summer)
Units arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

For graduate students desiring to perform spe-
cial investigations, special laboratory work, or
special fieldwork in geophysics. 12.580 is let-
ter-graded.
Geophysics Staff

Planetary Science

12.601 Essentials of Planetary Science

Prereq.: 8.03, 18.03
G (Spring)
3-0-9 H-LEVEL Grad Credit

Reviews fundamental physical concepts per-
taining to the study of the solar system, and
highlights recent spacecraft results. Topics in-
clude: meteorites, orbital dynamics, asteroids,
impact craters, surfaces, atmospheres, atmos-
pheric dynamics, interiors, magnetospheres,
rings, comets, formation of the solar system.
M. Zuber

12.602 Asteroids and Small Bodies

Prereq.: 8.02, 18.03
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Introduction to the study of asteroids and the
ground-based and space-based techniques
used to explore them. Topics include asteroid
orbital properties, surface structure, physical
properties, classifications, as well as their
origin, thermal and collisional evolution, and in-
terrelationships with meteorites and comets.
Subject also covers the near-earth asteroids,
the probabilities and consequences of ter-
restrial collisions, and the possible utilization of
asteroids as space resources.
R. P. Binzel

12.603 Solar System Dynamics

Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

Introduction to chaotic behavior in conserva-
tive systems, with examples drawn primarily
from the rotation and orbital dynamics of
planets and satellites. Includes surfaces of sec-
tion, Lyapunov exponents, perturbation theory,
KAM theorem, resonances, onset of chaos,
double pendulum, Henon-Heiles problem,
restricted three-body problem, spin-orbit cou-
pling, orbital resonances, adiabatic invariants,
adiabatic chaos, tidal evolution, capture into
resonance, and stability of the solar system.
J. Wisdom
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12.611 Advanced Planetary Observations

Prereq.. Permission of instructor
G (IAP)
0-6-3 [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Astronomical observations involving several
techniques are carried out at a major obser-
vatory, with focus on a particular set of objec-
tives that change from year to year. Work
includes: critical planning of the observations;
acquiring the data; calibrating the data; and on-
site data reduction.
J. L. Elliot

12.616 Occultation Studies of the Solar
System

Prereq.: 8.03, 18.03 or 18.034
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Basic principles underlying the techniques of
occultations by solar system bodies, observed
throughout the electromagnetic spectrum from
spacecraft and Earth-based platforms. The in-
teraction of electromagnetic radiation with
planetary atmospheres and rings. Astrometric
methods used to predict occultations. Physical
models for atmospheres and rings that have
been developed from occultation data.
J. L. Elliot

12.620J Classical Mechanics: A
Computational Approach

(Same subject as 6.946J, 8.351J)
Prereq.: 8.01, 18.03, 6.001 or equivalent
G (Fall)
3-3-6 H-LEVEL Grad Credit

Classical mechanics in a computational
framework. Lagrangian formulation. Action,
variational principles. Hamilton's principle. Con-
served quantities. Hamiltonian formulation. Sur-
faces of section. Chaos. Liouville's theorem
and Poincare integral invariants. Poincare-
Birkhoff and KAM theorems. Invariant
curves. Cantori. Nonlinear resonances.
Resonance overlap and transition to chaos.
Properties of chaotic motion. Transport, dif-
fusion, mixing. Symplectic integration.
Adiabatic invariants. Many-dimensional sys-
tems, Arnold diffusion. Extensive use of com-
putation to capture methods, for simulation,
and for symbolic analysis.
J. Wisdom, G. J. Sussman

12.621J Physical Principles of Remote
Sensing

(Subject meets with 12.421J, 1.076J, 1.718J)
Prereq.: 8.03
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
4-0-8 H-LEVEL Grad Credit

Meets with undergraduate subject 12.421J,
but assignments differ. Graduate students are
expected to explore the subject in greater
depth. Requires one extra class meeting per
week. See description under subject 12.421J.
R. P. Binzel

12.650 Current Topics in Planetary
Science

Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall, Spring)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

In-depth discussion of current and classic
literature on selected topics in planetary
science. Topics vary from year to year.
J. Wisdom

12.690-12.691 Special Problems in
Planetary Science

Prereq.: -
G (Fall, Spring, Summer)
Units arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

For graduate students desiring to perform spe-
cial investigations, special laboratory work, or
special fieldwork in planetary science. 12.690
is letter-graded.
Planetary Science Staff

GeologiCal, Geophysical, and
Chemical Oceanography

12.707 Pre-Pleistocene Paleoceanography
and Paleoclimatology

Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Climate history of the Earth from the formation
of the early atmosphere and ocean to the
present. Evaluation of geochemical, sedimen-
tological, and paleontological evidence for
changes in ocean circulation, global tempera-
tures, and atmospheric carbon dioxide levels.
Theories and models of Phanerozoic climate
change. Long-term history of the global carbon
cycle.
R. Norris

12.708 Special Topics in Paleoclimatology

Prereq.: Permission of instructor
G (Spring)
Units arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Advanced seminar focusing on areas of cur-
rent interest in paleoceanography and
paleoclimatology. Includes discussion of cur-
rent and classic literature. Topics vary from
year to year.
D. Oppo, J. McManus (WHO!)

12.710 Marine Geology and Geophysic'

Prereq.: Permission of instructor
G (Fall)
3-2-7 H-LEVEL Grad Credit

An introduction to marine geology and
geophysics suitable for any student interestec
in the ocean sciences. Also intended as part
a two-semester sequence for first-year MIT-
WHOI Joint Program students in marine geol-
ogy and geophysics (MG&G). Topics include
deposition and preservation of marine sedi-
ments, climate proxies, Cenozoic to Holocene
climate history, paleoceanography, marine
stratigraphy and geochronology, structure of
the earth, structure of oceanic crust, evolution
of the oceanic lithosphere, mantle
geodynamics, plate tectonics, ocean altimetry
and coastal sediment processes.
M. Zuber, N. Driscoll, D. McCorkle

12.711 Marine Geology and Geophysics I
Prereq.: 12.710
G (Spring)
3-2-7 H-LEVEL Grad Credit

An introduction to marine geology and
geophysics intended as part of a two-semest
sequence for first-year MIT-WHOI Joint Pro-
gram students in marine geology and
geophysics. Topics include: lithosphere evolu-
tion and mantle dynamics, the structure and
composition of the oceanic crust and mantle,
tectonic and magmatic processes at mid-
ocean ridges, hotspot volcanism, subduction
and arc magmatism, and the crustal structure
and sedimentation history of continental mar-
gins.
D. Smith, N. Shimizu

12.712 Advanced Marine Seismology

Prereq.: 12.710/12.711 or equivalent
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-6 H-LEVEL Grad Credit
Can be repeated for credit

Focuses on synthetic seismograms, ocean lb
tom refraction seismology, and multi-channel
reflection seismology as applied to studies of
the ocean sediments, crust, and lithosphere.
Topics include: the wave equations for elas-
tic/anelastic, isotropic/anisotropic,
homogeneous/heterogeneous and fluid/solid
media ray theory and WKBJ approximations
the Sommerfeld/Weyl integrals, asymptotic
analysis, and Lamb's problem for a fluid/solid
interface; reflectivity and related methods;
finite difference and finite element methods:
and special topics of interest to the class. Ex-
tensive readings of geophysical and seis-
mological literature.
R. Stephen (WHOI)
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12 '14 Computational Data Analysis

Pr eq.: 18.03
Acadv Year 2001-02: Not offered
Ac Year 2002-03: G (Spring)
3-C H-LEVEL Grad Credit

An 'itroduction to the theory and practice of
anayzing discrete data such as are normally
erc)untered in geophysics and geology. Em-
pnasizes statistical aspects of data interpreta-
tio and the nonparametric discrete-time
ap coach to spectral analysis. Topics include:
eiements of probability and statistics, statistical
inference, robust and nonparametric statistics,
the nethod of least squares, univariate and
mL variate spectral analysis, digital filters,
an: aspects of multidimensional data analysis.
A. 0. Chave, R. Sohn

12.716 Igneous Processes at Oceanic
Margins

Prereq.: 12.710, 12.711, or permission of in-
structor
Ac'd Year 2001-02: G (Fall)
Acid Year 2002-03: Not offered
3-2-4 H-LEVEL Grad Credit
Can be repeated for credit

Quantitative analysis of melting, melt transport,
and igneous crustal accretion at oceanic
spr :ading centers, rifted continental margins,
and subduction-related arcs, applied to under-
standing variation in composition and volume
of the Earth's crust in different tectonic environ-
mEnts. Theoretical methods for calculation of
me: volume and composition, solid-liquid equi-
libria and reaction rates, and liquid density and
viscosity combined with field, petrographic,
geochemical, and computational techniques.
Topics vary from year to year.
P Kelemen (WHOI)

12.718 Kinetics and Mass Transport

Prereq.: Permission of instructor
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-6 H-LEVEL Grad Credit

Offers a broad overview of various kinetic and
transport processes in geology, including
volume and grain boundary solid-state dif-
fusion, defects in minerals, rates of mineral
reaction and transformation, crystal nucleation
and growth, advective transport in porous
m- ia and partially molten aggregates, and
percolation theory. Emphasis on processes in
crystalline rocks. Covers theoretical,
phenomenological, and experimental con-
straints, with a consistent application to "real-
world" settings and actual case histories.
G. Hirth, S. Hart (WHOI)

12.721 Special Problems in Marine Geology
and Geophysics at Woods Hole

Prereq.: Permission of instructor
G (Fall, Spring, Summer)
Units arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

For graduate students desiring to perform spe-
cial investigations, special laboratory work, or
Special fieldwork in marine geology and
geophysics.
//oods Hole Staff)

12.722 Special Problems in Chemical
Oceanography at Woods Hole

Prereq.: Permission of instructor
G (Fall, Spring, Summer)
Units arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

For graduate students desiring to perform spe-
cial investigations, special laboratory work, or
special fieldwork in chemical oceanography.
Woods Hole Staff

12.730-12.731 Special Problems in Marine
Geology and Geophysics at MIT

Prereq.: Permission of instructor
G (Fall, Spring, Summer)
Units arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

For graduate students in the MIT/WHOI Joint
Program desiring to perform special investiga-
tions, special laboratory work, or special
fieldwork in marine geology and geophysics
under the supervision of a faculty member in
residence at MIT. 12.730 is letter-graded.
Marine Geology and Geophysics Staff

12.735-12.736 Special Problems in
Chemical Oceanography at MIT

Prereq.: Permission of instructor
G (Fall, Spring, Summer)
Units arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

For graduate students in the MIT/WHOI Joint
Program desiring to perform special investiga-
tions, special laboratory work, or special
fieldwork in chemical oceanography under the
supervision of a faculty member in residence
at MIT. 12.735 is letter-graded.
Chemical Oceanography Staff

12.740 Paleoceanography

Prereq.: Permission of instructor
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

History of the earth-surface environment as
deduced from the records preserved in deep-
sea sediments, ice cores, and corals. Uses
micropaleontological, isotopic, geochemical,
and mineralogical changes to infer changes in
seawater composition, atmospheric chemistry,
and climate. Observations used to discuss
changes in the temperature and circulation of
the ocean. Discussion of processes proposed
to account for glacial/interglacial cycles (orbital
forcing and internal oscillations) and abrupt
century-scale climate changes. Evaluation of
theories of environmental change in view of
the paleoclimatic record of climate change. Em-
phasis is on the past 2 million years, but some
of the major events from the past 100 million
years considered.
E. A. Boyle

12.741 Marine Geochemistry

Prereq.: 5.11 or 5.111 or 5.112 or 3.091; 5.60
G (Spring)
3-0-9 H-LEVEL Grad Credit

Geochemical cycle of the elements. Continen-
tal weathering processes; oceanic hydrother-
mal systems and fluxes; physical and chemical
processes in the oceanic water column and in
lakes; static versus dynamic models of the
chemistry of the atmosphere and oceans over
geologic time; authigenic sediments and the
control of seawater composition. Emphasizes
development of problems and topics by stu-
dents.
Staff

12.742 Marine Chemistry

Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

An introduction to chemical oceanography.
Reservoir models and residence time. Major
ion composition of seawater. Inputs to and out-
puts from the ocean via rivers, the atmos-
phere, and the sea floor. Biogeochemical
cycling within the oceanic water column and
sediments, emphasizing the roles played by
the formation, transport, and alteration of
oceanic particles and the effects that these
processes have on seawater composition.
Cycles of carbon, nitrogen, phosphorus,
oxygen, and sulfur. Uptake of anthropogenic
carbon dioxide by the ocean. Material
presented through lectures and student-led
presentation and discussion of recent papers.
R. Francois, W. Martin (WHOI)

12.743 Geochemistry of Marine Sediments

Prereq.: 5.11 or 5.111 or 5.112 or 3.091 5.60
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

Factors influencing the chemical and
mineralogical composition of deep-sea sedi-
ments and chemical fluxes across the sedi-
ment-water interface, and their spatial and
temporal variability. Carbonate, silicic, and
detrital sediments: sources and reactivity. Pore
water: diffusion, reaction, and fluxes. Fer-
romanganese sediments and manganese
nodule geochemistry. Trace element sediment
geochemistry. Sediment dating and accumula-
tion rate estimation. Stable isotopes and
natural-series radioisotopes. Effect of climate
change on sedimentary processes. Mathemati-
cal techniques and modeling in sedimentary
systems.
Ruttenberg, McCorkle, Ravizza (WHOI)
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12.744 Marine Isotope Chemistry

Prereq.: 12.742 or 12.741
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Treats important aspects of radionuclides and
stable isotopes as applied to the oceans and
marine sediments. Includes introduction to
nucleosynthesis, radioactivity decay and
radionuclide detection via radio-metric and
mass spectrometric techniques. Topics in-
clude: heavy isotope (Sr, Nd, Pb, Os) and
noble gas isotope systematics of the Earth's
major geochemical reservoirs, natural-series
radionuclides (U-Th decay series),
anthropogenic radionuclides (i.e., 14C, 3H,
137Cs, Pu), cosmogenic radionuclides (Be,
14C), and the systematics of selected stable
isotopes (e.g., Fe, 0).
B. Peucker-Ehrenbrink, M. Kurz, K. Buesseler
(WHO)

12.745 Ore Deposition at Submarine Ridge
Axes

Prereq.: Permission of instructor
G (Fall)
3-0-6 H-LEVEL Grad Credit

Ridge crest hot springs; and description of cur-
rently active systems. Geologic and tectonic
setting and exploration strategies. Hydrother-
mal chemistry of sediment-starved and sedi-
ment-covered spreading centers and
seamounts. Thermodynamic modeling of
water-rock interactions using E03/6. Descrip-
tion and classification of ore deposits formed
on the sea floor. Chemical and physical
mechanisms of ore localization. Formation of
metalliferous sediments.
Staff

12.746 Marine Organic Geochemistry

Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-6 H-LEVEL Grad Credit

Provides an understanding of the distribution
of organic carbon (OC) in marine sediments
from a global and molecular-level perspective.
Surveys the mineralization and preservation of
OC in the water column and within anoxic and
oxic marine sediments. Topics include: OC
composition, reactivity and budgets within, and
fluxes through, major reservoirs; microbial recy-
cling pathways for OC; models for OC
degradation and preservation; role of anoxia in
OC burial: relationships between dissolved
and particulate (sinking and suspended) OC;
methods for characterization of sedimentary or-
ganic matter; application of biological markers
as tools in oceanography. Both structural and
isotopic aspects are covered.
D. Repeta, T. I. Eglinton (WHOI)

12.747 Modeling, Data Analysis, and
Numerical Techniques for Geochemistry

Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

Emphasizes the basic skills needed for han-
dling and assimilating data as well as the basic
tool-set for numerical modeling. Uses MATLAB
as its computation engine; begins with an intro-
duction to MATLAB to ensure familiarity with
software. Topics include: probability distribu-
tions, error propagation, least squares and
regression techniques, principle component
and factor analysis, objective mapping, Fourier
and spectral analysis, numerical solutions to
ODEs and PDEs, finite difference techniques,
inverse models, and scientific visualization.
D. Glover (WHO)

12.751-12.759 Seminar in Oceanography at
Woods Hole

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Topics in marine geology and geophysics,
physical, dynamical, and chemical oceanog-
raphy. Content varies from term to term.
12.755 is letter-graded.
Woods Hole Staff

12.760-12.761 Seminar in Marine Geology
and Geophysics at MIT

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Topics in marine geology and geophysics
taught at MIT. Content varies from term to
term. 12.760 is letter-graded.
Marine Geology and Geophysics Staff

12.770-12.771 Seminar in Chemical
Oceanography at MIT

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged [P/D/F H-LEVEL Grad Credit
Can be repeated for credit

Topics in chemical oceanography taught at
MIT. Content varies from term to term. 12.770
is letter-graded.
Chemical Oceanography Staff

Atmospheres, Oceans, and
Climate

12.800 Fluid Dynamics of the Atmosphe
and Ocean

Prereq.: 8.03, 18.04
G (Fall)
3-0-9 H-LEVEL Grad Credit

Introductory subject for first-year graduate
dents in meteorology, climate, and oceanc
raphy. Eulerian and Lagrangian kinematics
Equations of mass, momentum, and energy
Eulerian form in rotating frame of reference
Vorticity and divergence. Scaling and
geostrophic approximation. Potential vortic:
Ekman layers. Vortex motion.
J. Price

12.801 Steady Circulation of the Oceans

Prereq.: 12.800
G (Spring)
3-0-9 H-LEVEL Grad Credit

Fundamental principles in modeling steady
flows in the ocean and their analogues in the
atmosphere. Illustrates general methods that
apply to either fluid and the contrasts betwe-n
them. Includes quasi-geostrophy on the beti
plane and planetary geostrophy on the sphere
Ekman pumping, wind- and thermally driven
ocean circulation models, western-boundary
current dynamics, and abyssal circulation.
K. Helfrich (WHO)

12.802 Wave Motions in the Ocean and
Atmosphere

Prereq.: 12.800 or equivalent
G (Spring)
3-0-9 H-LEVEL Grad Credit

Basic ideas of geophysical wave motion in
rotating, stratified, and rotating-stratified fluids
Subject begins with general wave concepts of
phase and group velocity. The dynamics anrl
kinematics of gravity waves with a focus on do
persion, energy flux, initial value problems, e(
Subject foundation used to study internal ano
inertial waves, Kelvin, Poincare, and Rossby
waves in homogeneous and stratified fluids
Laplace tidal equations are applied to
equatorial waves. Other topics include:
resonant interactions, potential vorticity, waof
mean flow interactions, and instability.
J. Pedlosky
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'03 Quasi-balanced Circulations in
0, xns and Atmospheres

q.12.800, 12.804
II)
H-LEVEL Grad Credit

nics of large-scale circulations in oceans
:tmospheres, taken concurrently with the
atory subject 12.804. Basic concepts in-
mass and momentum conservation,

plane, hydrostatic and geostrophic
ce, and pressure and other vertical coor-

es. Barotropic vorticity equation: PV and
'ibility; Greens functions/point vortices;
ice in forced flow, waves, and vortices.
'w water equations: PV conservation;

dy flow; balance and inversion, linear and
r order; adjustment and slow forcing;
jetics; QG equations for SW. Stratified at-

,heres and oceans: thermodynamics;
*onal approx; waves and LTE; separation
nalanced/unbalanced parts; QG equa-

and omega equation.
a a Emanuel

12.804 Large-scale Flow Dynamics
Laboratory

Praeq.: 12.800, 12.803
G Fall)

3 H-LEVEL Grad Credit

LaLoratory component of subject 12.803.
An ysis of observations of oceanic and atmos-
po inc quasi-balanced flows, computational
moels, and rotating tank experiments. II-
usnates the basic principles of potential vor-
t]cv conservation and inversion, Rossby wave
pr agation, baroclinic instability, and the be-
ha; or of isolated vortices.
L ari, G. Flier

12 805 Laboratory in Physical
Cc' anography
P eq.: 12.808
G pring)
2-, 5 H-LEVEL Grad Credit

An ntroduction to standard data analysis
methods including time series analysis, objec-
tive mapping, empirical orthogonal functions,
and dynamic analysis of hydrographic data.
En phasis on working with data in a computer
laboratory setting using packaged software.
W. re appropriate, comparison is made with
simple models. Some attention given to the in-
struments and algorithms used to acquire the
data.
Woods Hole Staff

12.806J Atmospheric Physics and
Chemistry

(Subject meets with 10.571J, 12.306)
Prereq.: 5.61, 18.075, or permission of instruc-
tor
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 10.571J.
4 3. Prinn, G. J. McRae

12.807 Atmospheric Chemistry

(Subject meets with 5.23)
Prereq.: 5.60
G (Spring)
3-0-9 H-LEVEL Grad Credit

Meets with undergraduate subject 5.23, but as-
signments differ. See description under subject
5.23.
M. J. Molina, J. /. Steinfeld

12.808 Introduction to Observational
Physical Oceanography

Prereq.: Permission of instructor
G (Fall)
3-0-6 H-LEVEL Grad Credit

An introduction to the results and techniques
of observations of the ocean in the context of
its physical properties and dynamical con-
straints. Emphasis on large-scale steady cir-
culation and the time-dependent processes
that contribute to it. Includes the physical set-
ting of the ocean, atmospheric forcing, applica-
tion of conservation laws, description of
wind-driven and thermohaline circulation, eddy
processes, and interpretive techniques.
B. Owens (WHO)

12.809 Hydraulic Phenomena in
Geophysical Fluid Flows

Prereq.: Permission of instructor
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-0-6 H-LEVEL Grad Credit

Examination of the hydraulics of nonrotating
flows (Long's experiments, hydraulic control,
upstream influence, nonlinear wave steepen-
ing, hydraulic jump and bores, application to
severe downslope winds). Other topics may in-
clude: nonrotating stratified flows (two-layer
hydraulics, virtual and approach controls, maxi-
mal and submaximal flow, application to the
Strait of Gibraltar and the Bab al Mandab); and
deep ocean straits and sills (steady theories
for rotating channel flow, nonlinear Kelvin and
frontal waves, rotating hydraulic jumps,
geostrophic adjustment in a rotating channel,
and applications to the Denmark Strait and
other deep passages).
L. Pratt (WHO)

12.810 Dynamics of the Atmosphere

Prereq.: 12.800
G (Spring)
3-0-9 H-LEVEL Grad Credit

Review of equations of motion. Zonally
averaged budgets of heat, momentum, and
water vapor. Review of historical under-
standing of the maintenance of zonal winds.
Symmetric models of the general circulation.
Introduction to waves and eddies in nonrotat-
ing and rotating fluids: specifically internal
gravity waves, tides, Rossby waves, barotropic
and baroclinic instabilities. The interaction of
these asymmetric components of atmospheric
motion with the zonally averaged circulation
discussed. Emphasis on specific observed
phenomena.
R. S. Lindzen

12.811 Tropical Meteorology

Prereq.: 12.810 or 12.803
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

A description of the large-scale circulation sys-
tems of the tropical atmosphere and analysis
of the dynamics of such systems. Topics in-
clude: Radiative-convective equilibrium; the
Hadley and walker circulation; monsoons; tropi-
cal boundary layers; theory of the response of
the tropical atmosphere to localized sea-sur-
face temperature anomalies; intraseasonal os-
cillations; equatorial waves; El Niho/Southern
Oscillation; easterly waves; and tropical
cyclones.
K. A. Emanuel

12.812 General Circulation of the Earth's
Atmosphere

Prereq.: 12.810 or 12.803
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

Diagnostic studies and discussion of their im-
plications for the theory of the structure and
general circulation of the Earth's atmosphere.
Includes some discussion of the validation and
use of general circulation models as atmos-
pheric analogs.
P. H. Stone, R. D. Rosen

12.818 Introduction to Atmospheric Data
and Synoptic Meteorology

Prereq.: 12.800
G (Fall)
3-3-6 H-LEVEL Grad Credit

Provides a general introduction to meteorologi-
cal data and analysis techniques, and their
use in the MIT Synoptic Laboratory to study
the phenomenology and dynamics of large-
scale atmospheric flow. Balance concepts as
applied to the dynamics of frontal and synoptic
scales are illustrated using real-time upper air
and surface station data and gridded analyzed
fields. Advanced meteorological software pack-
ages are used to access, manipulate, and
graphically display the data.
L. Il/ari

12.820 Turbulence in Geophysical Systems

Prereq.: 12.803
G (Spring)
3-0-6 H-LEVEL Grad Credit

Introduction to turbulence in geophysical sys-
tems, including 3-dimensional, 2-dimensional,
and quasi-geostrophic turbulence. Transition
to turbulence through primary and secondary
instabilities. Statistical theories of fully-
developed turbulence. Influence of stratifica-
tion and rotation. Parameterization of turbulent
processes in ocean models.
S. Legg (WHO)
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12.822 Nonlinear Waves and Vortices

Prereq.: 18.305, 12.803
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-6 H-LEVEL Grad Credit

The dynamics of nonlinear waves in geophysi-
cal systems. Linear dispersion, nonlinear
steepening, and solitary waves. Wave groups.
Modulational instability. Particle motions in
waves. Point vortices, vortex patches, and
modons. Interactions between vortices and
wave fields. Nonlinear instability, bifurcations,
chaotic behavior.
G. Flier

12.826J Land-Atmosphere Interaction

(Same subject as 1.713J)
Prereq.: 1.070J or 1.714 or permission of in-
structor
G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject 1.713J.
D. Entekhabi

12.830 Topics in Waves and Instability

Prereq.: 12.803; 12.802 or 12.810
G (Fall)
3-0-9 H-LEVEL Grad Credit

A detailed presentation of selected advanced
topics in waves and instability in the atmos-
phere. The precise selection varies from year
to year. Topics have included wave-mean flow
interaction, the quasi-biennial oscillation, sud-
den warmings, critical-level behavior, wave
overreflection, nonlinear equilibration, wave
breaking, tropical waves, and stationary waves.
R. S. Lindzen

12.831 Dynamics and Transport in the
Stratosphere

Prereq.: 12.803 or permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

Observed characteristics of the stratosphere:
meteorology and distribution of chemical
tracers. Climatological heat budget. Wave
transport theory. Rossby wave propagation in
winter. Rossby and gravity wave breaking. Im-
pact on the mean circulation. Dynamics of the
disturbed polar vortex. Equatorial waves in the
stratosphere. Theory of the quasi-biennial oscil-
lation. Transport of trace constituents. Model-
ing of the stratosphere; its meteorology; and
chemical composition.
R. A. Plumb

12.840 Past and Present Climate

(Subject meets with 12.301)
Prereq.: 8.02
G (Spring)
3-0-9 H-LEVEL Grad Credit

Examines questions about climate that ask: is
there hard evidence for past-century global
warming; what is role of volcanoes, water
vapor, ozone, carbon dioxide, solar variations,
and surface changes in altering climate; what
are current theories of ice age causes; are
there air and sea temperature limits; and what
controls them. Subject deals with properties of
the climate system and its fluctuations in the
past million years. Phenomena of drought, El
Niho, Southern Oscillation, North Atlantic Oscil-
lation, and other interannual fluctuations.
Relevant data on large-scale atmospheric
general circulation including ocean-atmos-
phere interactions and ice age fluctuations.
Suitable for students with little or no previous
background in meteorology. Meets with under-
graduate subject 12.301, but assignments dif-
fer.
R. E. Newell, J. Y. N. Cho

12.841 Climate Dynamics

Prereq.: 12.801, and 12.803 or 12.810
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Description of atmospheric and oceanic
processes important in determining climate
and climate change. Construction and applica-
tion of simplified models of climate and climate
change. Discussion of General Circulation
Model studies of climate and climate change.
P. H. Stone

12.842 Climate Physics and Chemistry

Prereq.: 3.091 or S.11 or 5.111 or 5.112,
18.03, or permission of instructor
G (Fall, IAP)
3-0-9 H-LEVEL Grad Credit

Introduction to climate studies, including begin-
nings of the solar system, time scales, and
climate in human history; methods for detect-
ing climate change, including proxies, ice
cores, instrumental records, and time series
analysis; physical and chemical processes in
climate, including primordial atmosphere,
ozone chemistry, carbon and oxygen cycles,
and heat and water budgets; internal feedback
mechanisms, including ice, aerosols, water
vapor, clouds, and ocean circulation; climate
forcing, including orbital variations, volcanism,
plate tectonics, and solar variability; climate
models and mechanisms of variability, includ-
ing energy balance, coupled models, and 0
and AGCMS; and outstanding problems.
K. Emanuel, C. Wunsch, E. Boyle, J. Sachs

12.848J Global Climate Change:
Economics, Science, and Policy

(Subject meets with 15.023J, 12.308,
ESD.128J)
Prereq.: 18.02, 5.60 or 2.005, 15.010 or
equivalents
G (Spring)
3-0-6 H-LEVEL Grad Credit

See description under subject 15.023J.
H. D. Jacoby, R. G. Prinn

12.862 Coastal Physical Oceanography

Prereq.: 12.800
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Introduction to the dynamics of flow over the
continental shelf. Content varies somewhat ac-
cording to student and staff interests. Possible
topics include surface and bottom boundary
layers, wind-driven upwelling, coastal-trappeci
waves, quasi-steady flows, fronts, buoyant
plumes, high-latitude shelf processes, seiches
tides and shelf-open ocean interactions.
D. Chapman, J. Trowbridge (WHOI)

12.863 Special Topics in Coastal Physical
Oceanography

Prereq.: 12.862 or permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-6 H-LEVEL Grad Credit

More specialized topics in the dynamics of flcw
over the continental shelf, including coastal-
trapped waves, wind-driving, and mean flows.
Emphasis on the relationship between theory
and observations. Instrumentation and the ap-
plication of statistical techniques also covered
Woods Hole Staff

12.864 Inference From Data and Models

Prereq.: 18.075 or 18.086
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-6 H-LEVEL Grad Credit

Fundamental methods used for exploring the
information content of observations related to
kinematical and dynamical models. Basic
statistics and linear algebra for inverse
methods including singular value decomposi-
tions, control theory, sequential estimation ( -
man filters and smoothing algorithms),
adjoint/Pontryagin principle methods, model
testing, etc. Second part focuses on stationa
processes, including Fourier methods, z-trar :
forms, sampling theorems, spectra including
multi-taper methods, coherences, filtering, etc.
Directed at the quantitative combinations of
models, with realistic, i.e. sparse and noisy ob-
servations.
C. Wunsch

12.866 Theory of the General Circulation of
the Ocean
(Revised Content)

Prereq.: 12.800, 12.801, 12.802
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

A review of wind-driven circulation, and the
development of the baroclinic theory of the
wind-driven circulation. Potential vorticity
homohenization and the ventilated ther-
mocline. Wind-driven circulation with con-
tinuous stratification, subduction/obduction.
Equatorial thermocline and its relation to
ENSO. Decadal climate variability. Ther-
mohaline circulation and variability. Abyssal cir-
culation. Mixing and energetics of the oceanic
general circulation.

. X Huang (WHOI)

466 Chapter Vill



Department of Earth, Atmospheric, and Planetary Sciences Course 12

12,870 Air-Sea Interaction: Boundary Layers

.veq.: Permission of instructor
3 3pring)

> H-LEVEL Grad Credit

mxavines the interaction of the atmosphere
ocean on time scales from minutes to

nooths, with emphasis on effects within the
ao-surface boundary layers in both the air

3, water. Topics include the dynamics of the
o field and its role in mediating air-sea cou-

the scaling of surface layer turbulence,
n effects of temperature stratification, and
hre mechanics of energy and momentum ex-
--ange across the interface. Methods for
-'easuring and computing air/sea fluxes are
cv ewed. Modification of boundary layers by
ir sea exchange, radiation, and turbulent

mixing is treated using a hierarchy of boundary
aver models made available for student use.
i Edson, E. Terray (WHOI)

12.950-12.951 Seminar in Physical
Oceanography at MIT

P.. eq.: Permission of instructor
G Fall, Spring)
Units arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Topics in physical and dynamical oceanog-
'apny. Content varying from term to term.
12 50 is letter-graded.
Pnysical Oceanography Staff

12.960-12.961 Special Problems in
Physical Oceanography at MIT

Prereq.: Permission of instructor
G Fall, Spring, Summer)
Un s arranged [P/D/F] H-LEVEL Grad Credit
Ca; Se repeated for credit

Sp, oial investigations, special laboratory work,
or .,:ecial fieldwork in oceanography. 12.960 is
et.er-graded.
Physical Oceanography Staff

12-970-12.971 Special Problems in Physical
Oceanography at Woods Hole

Pre-sq.: Permission of instructor
G Fall, Spring, Summer)
Uni's arranged [P/D/F] H-LEVEL Grad Credit
Cas be repeated for credit

Reading, consultation, and original investiga-
tion on oceanographic problems. 12.970 is let-
ter-graded.
Woods Hole Staff

12.980-12.981 Special Problems in
Meteorology

Prereq.: Permission of instructor
G (Fall, Spring, Summer)
Units arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Reading, consultation, and original investiga-
tions on meteorological problems. 12.980 is let-
ter-graded.
Meteorology Staff

12.990-12.991 Special Subjects in
Meteorology

Prereq.: Permission of instructor
G (Fall, IAP, Spring)
Units arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Organized lecture or laboratory subject on
some aspect of meteorology not normally
covered in regularly scheduled subjects.
12.990 is letter-graded.
Consult Department Headquarters.
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Course 13 Ocean Engineering

For degree requirements, see listing in
Chapter VII under the School of
Engineering.

13.UR Undergraduate Research

Prereq.: -
U (Fall, IAP, Spring, Summer)
Units arranged [P/D/F]
Can be repeated for credit

13.URG Undergraduate Research

Prereq.: -
U (Fall, IAP, Spring, Summer)
Units arranged
Can be repeated for credit

Research in engineering for the ocean environ-
ment, including naval architecture, wave ener-
gy, seakeeping, ocean exploration, ocean
transportation, ocean vehicles, utilization of
resources, marine economics, systems
analysis, marine policy, marine
hydrodynamics, ocean acoustics, ocean struc-
tures, sailing yachts, and some aspects of
marine-related management. Hands-on ex-
perimental research in modern laboratory
facilities.
T. R. Consi

13.00 Introduction to Ocean Science and
Technology

Prereq.: 8.01, 18.02
U (Fall)
4-0-8 REST

Introductory subject for students majoring or
minoring in ocean engineering and others
desiring introductory knowledge in the field.
Physical oceanography including distributions
of salinity, temperature, and density; heat
balance; major ocean circulations and
geostrophic flows; and influence of wind
stress. Surface waves including wave
velocities, propagation phenomena, and
descriptions of real sea waves. Acoustics in
the ocean including influence of water proper-
ties on sound speed and refraction, sounds
generated by ships and marine animals, fun-
damentals of sonar, types of sonar systems
and their principles of operation.
J. Leonard

13.002J Introduction to Numerical Analysis
for Engineering

(Same subject as 10.002J)
Prereq.: 18.03, 10.001 or 1.00
U (Spring)
2-0-4

An introduction to the formulation, methodol-
ogy, and techniques for numerical solution of
engineering problems. Fundamental principles
of digital computing and the implications for al-
gorithm accuracy and stability. Error propaga-
tion and stability. The solution of systems of
linear equations, including direct and iterative
techniques. Roots of equations and systems of
equations. Numerical interpolation, differentia-
tion and integration. Fundamentals of finite-dif-
ference solutions to ordinary differential
equations. Error and convergence analysis.
Subject taught first half of term.
H. Schmidt, W. H. Green

13.012 Hydrodynamics for Ocean Engineers

Prereq.: 13.00, 18.03
U (Fall)
4-0-8

Development of the fundamental equations of
fluid mechanics and their simplifications for
several areas of marine hydrodynamics. Ap-
plication of these equations to a wide variety of
problems of interest to ocean engineers rang-
ing from local boundary layer flows on a small
underwater vehicle to global oceanic flows;
ocean tides. Hydrostatic behavior of floating
and submerged bodies, lift and drag forces,
water waves and wave forces on ships and
platforms.
Staff

13.013J Dynamics and Vibration
(Revised Content and Units)

(Same subject as 1.053J)
Prereq.: 2.001 or 1.050, 2.003 or 13.015 or
1.00, 18.03
U (Fall)
4-1-7

Introduction to dynamics and vibration of
lumped-parameter models of mechanical sys-
tems. Three-dimensional particle kinematics.
Force-momentum formulation for systems of
particles and for rigid bodies (direct method).
Newton-Euler equations. Work-enery (varia-
tional) formulation for systems particles and for
rigid bodies (indirect method). Virtual displace-
ments and work. Lagrange's equations for sys-
tems of particles and for rigid bodies.
Linearization of equations of motion. Linear
stability analysis of mechanical systems. Free
and forced vibration of linear damped lumped
parameter multi-degree of freedom models of
mechanical systems. Team term project focus-
ing on dynamics for design of mechanical sys-
tems.
N. M. Patrikalakis, J. K. Vandiver

13.014J Mechanics of Structures

(Same subject as 1.052J)
Prereq.: 2.001 or 1.050, 18.03
U (Fall)
4-1-7

See description under subject 1.052J.
T. Wierzbicki, J. J. Connor, Jr.

13.015J Mechanical Systems, Signal
Processing, and Stochastics
(Revised Content and Units)

(Same subject as 1.01 5J)
Prereq.: 18.03
U (Spring)
4-0-8

Linear systems methods are developed to
solve deterministic and stochastic problems en-
countered in engineering and science. For-
mulation and solution of model problems in
mechanical vibrations, hydrodynamics, wave
propagation, structural mechanics, and
electronics using the theory of ordinary dif-
ferential equations, complex veriables, Laplace
and Fourier transforms, convolution and im-
pulse response functions. Introduction to sig-
nal processing, including spectral analysis,
Nyquist sampling, filtering, windowing, and
modulation. Random variables and stationary
random processes are then introduced to rep-
resent stochastic signals. Linear system
response to random excitation. Introduction to
statistical anaylsis.
N. C. Makris
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13.017 Design of Ocean Systems I

req.: 2.001, 6.071, 10.001, 13.012, or per-
ssion of instructor
Spring)

4-6 1/2 Institute LAB

1.018 Design of Ocean Systems I1
ccreq.: 13.017

Fall)
14-6 1/2 Institute LAB

wo-semester subject sequence that
mrnonstrates the design process through ap-
cation to small-scale ocean systems. Em-
asis on carrying out the design and

ementation of a system, including
monstration of its operation in the marine en-
Drnment. Spring Term: Introduction to the

'ign process and its application in the
rine environment. Design project with stu-

,ts developing system definition and com-
ting its preliminary design. Students are
tructed in the use of the machine shop and
required to implement mechanical, electri-
and electronic components of the sys-

ns. Fall Term: Students work in small
-ups to design and implement system
tined in 13.017, including demonstration of
operation in the laboratory or marine en-
onment. Students design, plan, construct,
1 operate a small-scale ocean system, or
n, develop experimental apparatus, acquire

.!a, and report the analysis of an experiment
'he ocean or the laboratory. Subject varies
m',rn year to year. The specific topic is made
iilable to students during IAP before the first
rm of the subject sequence. Each of these
ljects satisfies six units of the General In-
Lite Laboratory Requirement.
Leonard, T. Consi, F. Hover

1 019 Computational Techniques for
S'uctural Design

req.: 13.014
'Spring)
3

mc theory of plates, stiffened plates and
Is including bending and buckling. Design
tructures using finite element analysis
thods and codes. There will be four design
ects: midship section for bending, shear
torsion; buckling of stiffened ship hull plat-
failure of submarine hull due to yielding
buckling; collapse of offshore tubular struc-

' .
.ierzb/cki, D. Burke

13.021 Marine Hydrodynamics

Prereq.: 13.012 or 2.006 or 1.05
G (Fall)
4-1-7 H-LEVEL Grad Credit

The fundamentals of fluid mechanics are
developed in the context of naval architecture
and ocean science and engineering. Transport
theorem and conservation principles. Navier-
Stokes' equation. Dimensional analysis. Ideal
and potential flows. Vorticity and Kelvin's
theorem. Hydrodynamic forces in potential
flow, D'Alembert's paradox, added-mass,
slender-body theory. Viscous-fluid flow,
laminar and turbulent boundary layers. Model
testing, scaling laws. Application of potential
theory to surface waves, energy transport,
wave/body forces. Linearized theory of lifting
surfaces. Experimental project in the towing
tank or propeller tunnel.
D. K.-P. Yue

13.022 Surface Waves and Their Interaction
with Floating Bodies

Prereq.: 13.021, 18.075
G (Fall)
4-0-8 H-LEVEL Grad Credit

Introduces the physics and mathematical
modeling of linear and nonlinear surface wave
interactions with floating bodies, e.g., ships
and offshore platforms. Surface wave theory,
including linear and nonlinear effects in a deter-
ministic and random environment. Ship Kelvin
wave pattern and wave resistance. Theory of
linear surface wave interactions with floating
bodies. Drift forces. Forward speed effects.
Ship motions and wave-induced structural
loads.
P. Sclavounos

13.024 Numerical Marine Hydrodynamics

Prereq.: 13.021, 18.075
G (Fall)
3-0-9 H-LEVEL Grad Credit

Introduction to numerical methods: interpola-
tion, differentiation, integration, systems of
linear equations. Solution of differential equa-
tions by numerical integration, partial differen-
tial equations of inviscid hydrodynamics: finite
difference methods, panel methods. Fast
Fourier Transforms. Numerical representation
of sea waves. Computation of the motions of
ships in waves. Integral boundary layer equa-
tions and numerical solutions.
J. H. Milgram
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13.04 Hydrofoils and Propellers

Prereq.: 18.075, 13.021
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Theory and design of hydrofoil sections; lifting
and thickness problems for sub-cavitating sec-
tions, unsteady flow problems. Computer-
aided design of low drag, cavitation free
sections. Lifting line and lifting surface theory
with applications to hydrofoil craft, rudder, and
control surface design. Propeller lifting line and
lifting surface theory; computer-aided design
of wake adapted propellers, unsteady
propeller thrust and torque. Flow about axially
symmetric bodies and low-aspect ratio lifting
surfaces. Experimental projects in the variable
pressure water tunnel.
Staff

13.10J Structural Mechanics
(Revised Content)

(Same subject as 1.573J)
Prereq.: Permission of instructor
G (Fall)
4-0-8 H-LEVEL Grad Credit

Fundamental concepts of structural mechanics
with applications to marine, civil, and mechani-
cal structures. Residual stresses. Thermal ef-
fects. Analysis of beams, columns, tension
beams, trusses, frames, arches, cables, and
shafts of general shape and material, including
composites. Elastic buckling of columns. Exact
and approximate methods, energy methods,
principle of virtual work, introduction to com-
putational structural mechanics. Examples
from civil, mechanical, offshore, and ship struc-
tures.
N. M. Patrikalakis, J. J. Connor, Jr.

13.111J Plates and Shells
(Revised Content)

(Same subject as 16.230J)
Prereq.: 13.10J or 16.21
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-1-8 H-LEVEL Grad Credit

Concept of deformation and equilibrium in con-
tinuum mechanics and plate and shell struc-
tures. Derivation of elastic and plastic
stress-strain relations for plate and shell ele-
ments. Bending and buckling of rectangular
plates. Nonlinear geometric effects. Post-buck-
ling and ultimate strength of cold formed sec-
tions and typical stiffened panels used in naval
architecture. General theory of elastic shells
and axisymmetric shells. Buckling, crushing
and bending strength of cylindrical shells with
application to offshore structures. Elements of
crashworthiness engineering.
T. Wierzbicki, N. W. Hagood
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13.122 Ship Structural Analysis and
Design

Prereq.: 13.014 or 13.1OJ and 13.400
G (Spring)
3-2-7 H-LEVEL Grad Credit

Ship longitudinal strength and hull primary
stresses. Ship structural design concepts. Ef-
fect of superstructures and dissimilar materials
on primary strength. Transverse shear stres-
ses in the hull girder. Torsional strength of
ships.Design limit states including plate bend-
ing, column and panel buckling, panel ultimate
strength, and plastic analysis. Matrix stiffness,
grillage, and finite element analysis. Computer
projects on the structural design of a midship
module.
D. Burke

13.14J Structural Mechanics in Nuclear
Power Technology

(Same subject as 22.314J, 1.56J, 2.084J)
Prereq.: Permission of instructor
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

See description under subject 22.314J.
M. S. Kazimi, 0. Buyukozturk

13.16J Fracture of Structural Materials

(Same subject as 3.90J, 1.591J)
Prereq.: 2.004 or 3.11 or equivalent
G (Fall)
3-0-6 H-LEVEL Grad Credit

See description under subject 3.90J.
F. J. McGarry, K. Masubuchi

13.21 Ship Power and Propulsion
(Revised Units)

Prereq.: 2.005
G (Spring)
3-1-8 H-LEVEL Grad Credit

Examines ship power and propulsion systems
for commercial and naval ships. Considers
steam, diesel, and gas-turbine power plants,
together with speed reducers and propulsors.
Project study and economic evaluation of the
propulsion system for a commercial or a naval
ship.
A. D. Carmichael

13.391J Fabrication Technology

(Subject meets with 3.371J, 3.37)
Prereq.: 3.00, 3.11 or equivalents
G (Fall, IAP, Spring, Summer)
4-0-5 H-LEVEL Grad Credit
Credit cannot also be received for 3.37 or
3.371J

See description under subject 3.371J.
T. W. Eagar, T. Wierzbicki

13.400 Introduction to Naval Architecture

Prereq.: -
G (Fall)
3-0-9

Introduction to principles of naval architecture,
ship geometry, hydrostatics, calculation and
drawing of displacement and other curves, in-
tact and damaged stability, hull structure
strength calculations, and ship resistance.
Projects include analysis of ship lines drawings
and ship model testing.
J. Amy, R. S. McCord

13.405 Surface Ship Computer-Aided
Design

Prereq.: 13.400
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (IAP)
3-0-3 [P/D/F]

Introduction to the process of early stage
design of surface ships. Students utilize basic
computer-aided design tools for completion of
design projects. Emphasis on design process
relating to naval architecture and marine en-
gineering principles as applied to ship design
based on given sets of requirements.
R. S. McCord

13.411 System Design and Acquisition of
Naval Ships

Prereq.: 13.400
G (Fall, Summer)
3-0-9 H-LEVEL Grad Credit

Overview of naval ship design and acquisition
process; mechanics of designing a ship sys-
tem, formulation of a systematic design plan,
requirements and constraints, design
philosophy and design elements; selection/op-
timization criteria; design trade-offs; analysis of
ship design trends; marginal cost factors.
Design exercises and projects in application of
principles.
R. S. McCord

13.412 Principles of Naval Ship Design

Prereq.: 13.21; 13.021; 13.411; 13.122;
13.*405; 13.49
G (Fall)
3-3-6 H-LEVEL Grad Credit

Design of surface ship platforms for naval ap-
plications; formal design decision making pro-
cedures; mathematical and computer models
of ship design process; engineering and
economic principles governing selection of
dimensions and coefficients; influence of hull
form and dimensions on seakeeping and
maneuvering in calm water and rough seas; in-
ternal subdivisions for efficient arrangement
and maximum survivability; damage stability.
Design exercises in applications of principles.
J. Amy, R. S. McCord

13.413 Projects in Naval Ships Conversion
Design

Prereq.: 13.412
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit

Project studies focus on conversion design ot
a naval ship. A new mission requirement is
defined, requiring significant ship modification
Design plan formulation. Technical aspects ad.i
dressed in sufficient detail to demonstrate
feasibility and desirability. Requires formal wr'
ten and verbal reports. Encourages participa-
tion by several students in a single project.
J. Amy, R. S. McCord

13.414 Projects in New Construction Naval
Ship Design

Prereq.: 13.412
G (Fall, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Project studies focus on preliminary design of
a new naval ship, fulfilling a given set of mis-
sion requirements. Design plan formulation.
System level trade-off studies. Emphasizes
achieving a balanced design and total system
integration. Requires formal written and oral
reports. Encourages participation by several
students in a single project extending over th%
terms.
J. Amy, R. S. McCord

13.42 Design Principles for Ocean
Vehicles

Prereq.: 13.021; 13.013J
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-3-6 H-LEVEL Grad Credit

Linear systems and random processes; ocea'
spectra and their selection; short-term and
long-term statistics. Inertia vs drag dominatec
flows; seakeeping and sensitivity of seakeep
ing performance. Maneuvering of surface an.
underwater vehicles. Towed and moored stru
tures. Design exercises in application of prin-
ciples. Three laboratory sessions.
M. S. Triantafyllou

13.470J Foundations of Software
Engineering
(Revised Units)

(Same subject as 1.124J, 2.159J)
Prereq.: 1.00 and knowledge of C
G (Fall)
4-0-8 H-LEVEL Grad Credit

See description under subject 1 .124J.
J. R. Williams
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13.472J Computational Geometry

mSae subject as 1.1 28J, 2.158J, 16.940J)
Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

Topics in surface modeling: b-splines, non-
uniform rational b-splines, physically based
deformable surfaces, sweeps and generalized
cyonders, offsets, blending and filleting sur-
facos. Non-linear solvers and intersection
problems. Solid modeling: constructive solid
geometry, boundary representation, non-
manifold and mixed-dimension boundary repre-
sentation models, octrees. Robustness of
geometric computations. Interval methods.
Finite and boundary element discretization
methods for continuum mechanics problems.
Scientific visualization. Variational geometry.
Tolerances. Inspection methods. Feature rep-
resentation and recognition. Shape interroga-
tion for design, analysis, and manufacturing.
Involves analytical and programming assign-
ments.
N. M. Patrikalakis, D. C. Gossard

13.475J Mathematical Modeling and
Analysis in Engineering
(New)

(Same subject as 1.131 J, 2.090J)
Prereq.: 18.03
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
4 0-8 H-LEVEL Grad Credit

A utilitarian survey of elementary and inter-
mediate analytical techniques, and their ap-
plications in physical systems important to
engineering. Formulation of physical problems
aid analysis of mathematical solutions are em-
phasized. Application of ordinary differential
equations in dynamics. Linear partial differen-
tiol equations. Separation of variables. Green's
fiil ctions. Fourier transforms. Bessel func-
tions. Applications to seepage, traffic flows,
statics and vibration of elastic structures, soil
consolidation, and diffusion of heat or pol-
lutants. Additional topics may include complex
functions or perturbation techniques.
C C. Mei

13.49 Maneuvering and Control of Surface
and Underwater Vehicles

Prereq.: 13.42
G (Fall)
3-i-9 H-LEVEL Grad Credit

'Janeuvering motions of surface and under-
'oater vehicles. Derivation of equations of mo-
tion, hydrodynamic coefficients. Memory
effects. Linear and nonlinear forms of the equa-
tions of motion. Control surfaces modeling and
iesign. Engine, propulsor, and transmission
systems modeling and simulation during
"aneuvering. Stability of motion. Principles of
multivariable automatic control. Optimal con-

Kalman filtering, loop transfer recovery.
: lications chosen from autopilots for surface

cles; towing in open seas; remotely
1: orated vehicles.

S. Triantafyllou

13.52 Management in Engineering

Prereq.: -
U (Fall)
3-0-9

Engineering School-Wide Elective Subject.
Description given at end of this chapter in
SWE section on page 637.
A. V. d'Arbeloff, J.-H. Chun

13.60 Ship Production

Prereq.: 13.400, 13.122, 3.37
G (IAP)
3-1-8 H-LEVEL Grad Credit

Presents and applies modern ship production
methods in a total ship system and concurrent
engineering context. Reviews basic fabrication
and material handling processes. Major topics
include design/production integration, build
strategy, group technology zone construction,
shipyard layout, CAD/CAM, accuracy control,
process planning, and scheduling. Examines
design concepts to enhance producibility and
reduce cost/environment impact. Uses case
studies and projects.
Staff

13.615J System and Project Management

(Same subject as 1.432J, ESD.185J)
Prereq.: Permission of instructor
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-1-8 H-LEVEL Grad Credit

See description under subject 1.432J.
J. Warmkessel, J. Lyneis

13.62 Dynamic Strategic Planning

Prereq.: Permission of instructor
G (Fall)
3-0-6 H-LEVEL Grad Credit

Engineering School-Wide Elective Subject.
Description given at end of this chapter in
SWE section on page 637.
R. de Neufville, J. P. Clark, F. Field

13.621 Engineering Risk-Benefit
Analysis

Prereq.: 18.02
G (Spring)
3-0-6 H-LEVEL Grad Credit

Engineering School-Wide Elective Subject.
Description given at end of this chapter in
SWE section on page 637.
G. Apostolakis, A. R. Odoni

13.661 Economics of Marine Transportation
and Environment

Prereq.: 14.01 or permission of instructor
G (Fall)
2-0-4 H-LEVEL Grad Credit

Studies the economics of the principal markets
related to marine transportation, environment,
and natural resources. Structures of the
markets and industries involved; competition;
impacts of policies and regulations. Analysis of
the relationship among industries, markets,
technologies, and national policies. Introduces
the concepts of national income accounts, sus-
tainability, and intergenerational equity and
their relationship to current economic practice.
Meets first half of term.
H. L. Kite-Powell

13.665J Logistical and Transportation
Planning Methods

(Same subject as 1.203J, 6.281J, 15.073J,
16.76J, ESD.216J)
Prereq.: 6.431, 15.075
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 1.203J.
R. C. Larson, A. R. Odoni, A. /. Barnett

13.67J International Logistics

(Same subject as 1.265J, 15.765J, ESD.265J)
Prereq.: 1.260J, 1.261J, 1.262J, 15.760, or
permission of instructor
G (Spring)
2-0-4 H-LEVEL Grad Credit

See description under subject 1.265J.
H. Marcus, Staff

13.68 Management of Marine Systems

Prereq.: Permission of instructor
G (Fall)
2-0-4 H-LEVEL Grad Credit

Analyzes current technological, market, and
regulatory trends in various segments of the
marine industry and government development
programs such as liner trades, vessel charter-
ing, shipbuilding, defense systems, and coas-
tal facilities; description of resources and
constraints involved; impact of trends on
management decisions; analysis of problems
actually existing in the field. Meets during
second half of term.
H. S. Marcus

13.685J Implementing Product and Process
Change

(Same subject as 15.365J)
Prereq.: 15.760 or 15.761 or permission of in-
structor
G (Spring)
3-0-6 H-LEVEL Grad Credit

See description under subject 15.365J.
J. M. Utterback
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13.69 International Shipping

Prereq.: 13.68
G (Spring)
3-0-6 H-LEVEL Grad Credit

Explores internal operating, financial, and
marketing issues as well as external market
and technological factors that define the inter-
national shipping environment. Includes effect
of world energy prices and changing trade pat-
terns upon demand for shipping; evaluation of
shipping capacity requirements in terms of
capital needs; new ship and terminal tech-
nologies; and effect of changing international
relationships. Other students admitted by per-
mission of the instructor.
H. S. Marcus

13.690-699 Special Problems in Ocean
Engineering

Prereq.: -
U (Fall, IAP, Spring, Summer)
Units arranged [P/D/F]
Can be repeated for credit

13.700-13.709 Special Problems in Ocean
Engineering

Prereq.: -
U (Fall, IAP, Spring, Summer)
Units arranged
Can be repeated for credit

Special reading, study, design, and/or inves-
tigation under supervision of a qualified mem-
ber of the staff. Topics in ocean engineering,
naval architecture, or marine engineering in-
dividually arranged to suit interests of the stu-
dent. Consult Department Student
Administration Office for subject number that
will be assigned in accordance with the techni-
cal area of the topic selected.
N. M. Patrikalakis

13.710-13.719 Special Problems in Ocean
Engineering

Prereq.: -
G (Fall, IAP, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

13.720-13.729 Special Problems in Ocean
Engineering

Prereq.: -
G (Fall, lAP, Spring, Summer)
Units arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Special reading, study, design, and/or inves-
tigation under supervision of a member of the
staff. Topics in ocean engineering, naval ar-
chitecture, or marine engineering individually
arranged to suit interests of the student. Con-
sult Department Student Administration Office
for subject number that will be assigned by the
Department in accordance with the technical
area of the topic selected.
H. Schmidt

13.730-13.739 Seminar in Ocean
Engineering

Prereq.: Permission of instructor
G (Fall, IAP, Spring, Summer)
Units arranged
Can be repeated for credit

Weekly lectures on new topics in ocean en-
gineering by members of the MIT staff. Con-
sult Department Student Administration Office
for subject number assigned in accordance
with the technical area of the topic selected.
Consult Department Headquarters.

13.741J Sonar, Radar, and Seismic Signal
Processing

(Same subject as 6.455J, 12.518J)
Prereq.: 2.003 or 6.003; 6.041; 18.075 or
18.085
G (Fall)
3-0-9 H-LEVEL Grad Credit

Signal processing used in sonar, radar, and
geophysical data analysis. Active sonar and
radar systems: matched filters and ambiguity
functions, signal design of range/doppler
resolution; second moment characterizations
of random processes with correlation functions
and power density spectra, deconvolution,
spectral estimation by Fourier techniques and
adaptive methods, beam forming.
A. B. Baggeroer

13.742J Sonar, Radar, and Seismic Array
Processing

(Same subject as 6.456J, 12.519J)
Prereq.: 2.003 or 6.003; 6.041; 18.075 or
18.085; or 13.741J
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-1-8 H-LEVEL Grad Credit

Array processing in sonar, radar, and seis-
mics. Arrays, beamformers and frequency-
wave number filters, space-time process
characterization, bearing estimation for single
and multiple sources, directional and frequen-
cy wavenumber spectra estimation, adaptive
arrays, matched field processing, multichannel
deconvolution, velocity spectra estimation,
common depth point stacking, migration.
A. B. Baggeroer

13.751 Introduction to Marine Mechanical
Design

Prereq.: -
U (IAP)
1-2-1 [P/D/Fl

The principles of designing, fabricating, and
testing systems that can serve as housings for
marine systems are presented. Students are
taught the steps involved in turning a concept
from an idea into a final working product. Com-
puter-aided design (CAD) tools are introduced
both for use as a 3-D modeling assistant and
for use in developing final technical drawings.
The manufacturing process is addressed
through hands-on exposure to machine tools
and procedures. The end product is built by
the students and tested in a tank or in the
ocean.
T. Consi

13.752 Smart Sensors

Prereq.: -
U (IAP)
1-4-1 [P/D/F]

A hands-on introduction to smart sensors.
smart sensor outputs what it is sensing in
familiar units, e.g. depth in meters, rather thin
in raw units. Smart sensors are adaptive. Tr_
can compensate for conditions which affect
the sensor reading and can detect malfunc
tions. Smart sensors are widely used in oce r
engineering wherever distributed intelligence
and modularity are required. A smart sensor
consists of a sensor, an interface, a
microprocessor, a communications link, anc
software. Students construct a simple press..re
sensor to measure depth. Topics covered im
clude: microprocessors, interfacing, prograr.
ming, sensors, and circuit construction and
testing techniques. Students integrate the
smart sensors into underwater housings bu'*
in subject 13.751 and the complete systemc.
are tested in the marine environment.
T. Consi

13.771 Engineering Internship

Prereq.: -
U (Summer)
0-6-0 [P/D/F]

13.774 Advanced Engineering Internship

Prereq.: 13.771
G (Fall, Spring, Summer)
0-6-0

Provides academic credit for assignments
filiated with XIII-C Program. Students registr
for 13.771 during their first and second corn
pany assignments, accumulating a total of 1
units. Students register for 13.774 during th!r
seven-month company assignment (after ac,
mission to graduate school), accumulating a
total of 12 graduate units (six units per term
Credit for above given upon satisfactory cor
pletion of company assignments, receipt of
favorable evaluation by company supervisor
and receipt of favorable evaluation of stude s
report about company assignment by faculty
advisor.
C. Chryssostomidis

13.80J Mechanical Vibration

(Same subject as 1.058J, 2.06J)
Prereq.: 13.013J or 1.053J, 2.004
U (Spring)
3-1-8

Concepts of mechanical vibration, including
free and forced vibration of single- and mult.
degree of freedom systems. Modal analysis
and matrix formulation of vibration problems
Approximate solution techniques. Vibration
and modal analysis of continuous systems:
beams, rods, and strings. Introduction to the
response of linear systems to random excita
tion. Numerous examples and applications o
vibration measurement and analysis, including
vibration isolation and dynamic absorbers,
ships, offshore structures, engines, and rotat-
ing machinery. Elective unit distribution: Ad-
vanced disciplinary, 9; Lab, 3.
J. K. Vandiver, E. Kausel
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13.801J Advanced Structural Dynamics

S me subject as 1.581J)
Ps eq.: 18.03, 1.573J or equivalent
G 6 Fall)
31 8 H-LEVEL Grad Credit

Se description under subject 1.581J.
S <ausel, J. K. Vandiver

13.810 Acoustic Sensing

Prreq.: 13.015 or 2.003 or 6.003 or 8.03
U Fall)

-9

role of acoustics in remote sensing, imag-
navigation, and communication. Acoustic

sing as an inverse and imaging problem:
iring and range estimation by beam forming
matched filtering, sensor-array process-
object localization in the nearfield and in

'eguides. Analysis of mammal and man-
dile sonar. Diffraction, bandwidth, ambient
e and reverberation limitations. The wave

e :iation and propagation modeling. Spread-
loss, attenuation, refraction, and raytrac-
Scattering by objects and boundaries.
ection and transmission. The sonar equa-
Application to robot and autonomous un-

.vater vehicle (AUV) sensing, medical

.ing, seismic and undersea exploration.
Makris

13.811 Advanced Structural Dynamics and
Acoustics

P eq.: 13.801J, 18.075
G 'pring)
3 H-LEVEL Grad Credit

F dations of 3D elasticity. Fluid and elastic
ie equations. Elastic and plastic waves in

and beams. Waves in plates. Interaction
an acoustic fluid. Dynamics and acoustics

,Iindrical shells. Radiation and scattering
ibmerged plates and shells. Interaction be-
n structural elements. Response of plates
;hells to high-intensity loads. Dynamic
icity and fracture. Damage of structure

ected to implosive and impact loads.
chmidt, T. Wierzbicki

13 51 Fundamentals and Applications of
Urerwater Sound

eq.: Permission of instructor
all)

H-LEVEL Grad Credit

Jamentals of underwater sound systems
ntrolled by physical principles and proper-
f the ocean and its boundaries. Analyzes

ir systems. Absorption in sea water. Trans-
g and receiving arrays. Scattering and
tion. Refraction and propagation loss.

e and reverberation. Sonar design prin-
s. Applications in charting, navigation, sta-
-eeping, target detection, fishing,
deum exploration, telemetry.
Makris
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13.852 Ocean and Seabed Acoustics
(New)

Prereq.: 18.075, 18.085, or permission of in-
structor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Surveys properties of the ocean and seabed
and predictive models of sound propagation,
including ray, normal mode, and Hankel trans-
form methods for horizontally stratified media.
Reflection and transmission of sound by a
stratified ocean bottom. Acoustic sources and
Green's functions. The deep-water SOFAR
channel and Pekeris shallow-water waveguide.
Fundmentals of scattering from rough sur-
faces. Emphasis on analytic methods in wave
propagation physics.
G. V. Frisk, J. F. Lynch, Woods Hole Staff

13.853 Computational Ocean Acoustics
(New)

Prereq.: 13.851, 18.075 or 18.085, 13.002J or
equivalent
G (Fall)
3-0-9 H-LEVEL Grad Credit

Wave equations for fluid and visco-elastic
media. Wave-theory formulations of acoustic
source radiation and seismo-acoustic propaga-
tion in stratified ocean waveguides. Wavenum-
ber Integration and Normal Mode methods for
propagation in plane-stratified media. Seismo-
Acoustic modeling of seabeds and ice covers.
Seismic interface and surface waves in a
stratified seabed. Parabolic Equation and
Coupled Mode approaches to propagation in
range-dependent ocean waveguides. Numeri-
cal modeling of target scattering and reverbera-
tion clutter in ocean waveguides. Ocean
ambient noise modeling. Students develop
propagation models using all the numerical ap-
proaches relevant to state-of-the-art acoustic
research.
H. Schmidt

13.871 Wave Scattering by Rough Surfaces
and Randomly Inhomogenous Media

Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

An advanced-level subject designed to give
the student working knowledge of current tech-
niques in scattering and wave propagation
through random media theory. Major applica-
tion of theory presented is to ocean acoustics,
but can be used in other acoustic and
electromagnetic applications. Includes basics
of wave propagation through random media
theory, volume scattering by discrete scat-
terers (aerosols), scattering by rough surfaces,
and acoustic propagation through ocean inter-
nal waves and mesoscale eddies.
T. K. Stanton, J. Colosi, Woods Hole Staff

13.94 Law for Ocean Systems

Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-3 H-LEVEL Grad Credit

Legal framework for managing ocean resour-
ces and systems, combining public law of the
sea, admiralty, and the US regulatory law.
OCS, tanker, shipping, and environmental
regimes. Law for new ocean technologies.
Questions of jurisdiction and implementation
arising from new economic zones or unilateral
extensions. Principles governing applicability
of civil and criminal law offshore. Focus on
relationship of law and technology. Taught first
half of term.
J. D. Nyhart

13.990J Oceanographic Systems I

(Same subject as 1.697J)
Prereq.: -
G (Summer)
2-4-6 [P/D/FJ

Orientation subject for students entering the
MIT-Woods Hole Oceanographic Institution
program in oceanographic engineering.
Oceanographic experiments of research inter-
est in Cape Cod waters carried out through ex-
periment design, instrumentation design,
construction and testing, deployment, data
taking and interpretation of results. Participa-
tion in summer seminars. Given at Woods
Hole Oceanographic Institution.
M. Grosenbaugh, Woods Hole Staff

13.998 Principles of Oceanographic
Instrument Systems - Sensors and
Measurements

Prereq.: 13.013J, 18.075
G (Spring)
3-3-6 H-LEVEL Grad Credit

Introduces theoretical and practical principles
of design of oceanographic sensor systems.
Transducer characteristics for acoustic, cur-
rent, temperature, pressure, electric, magnetic,
gravity, salinity, velocity, heat flow, and optical
devices. Limitations on these devices imposed
by ocean environment. Signal conditioning and
recording; noise, sensitivity, and sampling
limitations; standards. Principles of state-of-the-
art systems being used in physical oceanog-
raphy, geophysics, submersibles, acoustics
discussed in lectures by experts in these
areas. Laboratory project required.
A. Williams, J. Irish, Woods Hole Staff

13.999J Special Projects in Oceanographic
Engineering

(Same subject as 1.699J)
Prereq.: Permission of instructor
G (Fall, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Special problems in oceanographic engineer-
ing, carried out under supervision of members
of the staff of the Woods Hole Oceanographic
Institution. Given at Woods Hole
Oceanographic Institution.
Woods Hole Staff



School of Engineering

13.ThG Graduate Thesis

Prereq.: -
G (Fall, IAP, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Program of graduate research, leading to the
writing of an S.M., Ph.D., or Sc.D. thesis; to be
arranged by the student and an appropriate
MIT faculty member. Consult Department
Headquarters.
Staff
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Course 14 Economics

For degree requirements, see listing in
Chapter VII under the School of
Humanities and Social Science.

General Economics and
Tneory

14.UR Undergraduate Research

Prereq.: 14.02
U (Fall, Spring)
Units arranged [P/D/F]
Cec be repeated for credit

14.URG Undergraduate Research

Prereq.: 14.02
U (Fall, Spring)
Units arranged
Can be repeated for credit

Participation in research with an individual
facuilty member or research group, inde-
pendent research or study under the guidance
of a faculty member. Admission by arrange-
n ent with individual faculty member.
Co sult D. Costa.

14 01 Principles of Microeconomics
Prereq.: -
U (Fall, Spring)

1-9 HASS

oduces microeconomic concepts and
alysis, supply and demand analysis,
Dries of the firm and individual behavior,
ipetition and monopoly, and welfare
nomics. Applications to problems of current
nomic policy.
Term: J. Harris

3. 'ing Term: P. Joskow

14 02 Principles of Macroeconomics

req.: -
U Fall, Spring)
37-9 HASS

Irovides an overview of macroeconomic is-
2s: the determination of output, employ-
nt, unemployment, interest rates, and
ation. Monetary and fiscal policies are dis-
.sed, as are the public debt and internation-
conomic issues. Introduces basic models

Tacroeconomics and illustrates principles
n the experience of the US and foreign
nomies.

-I Term: R. Caballero
C-ng Term: R. Brinner

14.03 Intermediate Applied Microeconomics
Prereq.: 14.01
U (Fall, Spring)
4-0-8 HASS
Credit cannot also be received for 14.04

Presents basic theory and applications of con-
sumer and producer behavior and welfare
analysis at an intermediate level. Emphasizes
applications, including the measurement of
productivity, rationing, insurance markets, and
intertemporal behavior. Credit not given for
both 14.03 and 14.04.
Fall Term: K. Basu
Spring Term: S. Machin

14.04 Intermediate Microeconomic Theory

Prereq.: 14.01, 18.02, 18.06
U (Fall)
4-0-8
Credit cannot also be received for 14.03

Basic theory of consumer behavior, production
and costs, partial equilibrium analysis of pric-
ing in competitive and monopolistic markets,
general equilibrium, welfare, and externalities.
Credit not given for both 14.03 and 14.04. May
not count toward HASS Requirement. Recom-
mended for students planning to apply to
graduate school in economics, accounting, or
finance.
B. Holmstrom, P. Milgrom

14.05 Intermediate Applied
Macroeconomics

Prereq.: 14.02
U (Fall)
4-0-8 HASS
Credit cannot also be received for 14.06

Uses the tools of macroeconomics to study
three macroeconomic policy problems in
depth. Possible topics include long-run
economic growth, the macroeconomics of the
transition to a modern capitalist society,
federal government surpluses and deficits, So-
cial Security, the distribution of earnings and in-
come, and the Great Depression. Credit not
given for both 14.05 and 14.06.
P. Temin

14.06 Intermediate Macroeconomic Theory

Prereq.: 14.02
U (Spring)
4-0-8 HASS
Credit cannot also be received for 14.05

In-depth analysis of two or three topics in
macroeconomics. Emphasis on the use of for-
mal economic models. Topics vary from year
to year. Recommended for students planning
to apply to graduate school in economics.
Credit not given for both 14.05 and 14.06.
X. Gabaix

14.09 Reading Seminar in Economics

Prereq.: 14.04, 14.06
U (Fall, Spring, Summer)
Units arranged [P/D/F]
Can be repeated for credit

Reading and discussion of particular topics in
economics. Open to undergraduate students
by arrangement with individual faculty mem-
bers. Consult Department Headquarters.
S. Ellison

14.10 Reading Seminar in Economics

Prereq.: 14.04, 14.06
U (Fall, Spring)
Units arranged
Can be repeated for credit

Reading and discussion of particular topics in
economics. Open to undergraduate students
by arrangement with individual faculty mem-
bers. Consult Department Headquarters.
S. Ellison

14.102 Mathematics for Economists

Prereq.: 18.01, 18.02, 18.06
G (Fall)
4-0-8

Covers some topics in mathematics that are
frequently used in economic theory and in ap-
plications. Topics include: optimization theory
(including optimal control and recursive
methods); probability theory; topology (con-
tinuity, compactness); dynamical systems (in-
cluding stability); convex analysis; and fixed
point theory. Presentation of each topic self-
contained.
Consult Department Headquarters.
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14.12 Economic Applications of Game
Theory

Prereq.: 14.01
U (Fall)
4-0-8 HASS

Analysis of strategic behavior in multi-person
economic settings. Introduction to Nash equi-
librium and its refinements: subgame-perfect
equilibrium and sequential equilibrium. Applica-
tions drawn from labor economics, the
economics of organization, industrial organiza-
tion, international trade, and macroeconomics.
M. Yildiz

14.121 Microeconomic Theory I

Prereq.: 14.04 and permission of instructor
G (Fall)
2-0-4 H-LEVEL Grad Credit

Theories of production and individual choice
(under certainty and uncertainty); markets and
competition; tools of comparative statics and
their application to price theory. Class size
limited.
F. Fisher

14.122 Microeconomic Theory 11

Prereq.: 14.121 and permission of instructor
G (Fall)
2-0-4 H-LEVEL Grad Credit

Introduction to game theory. Class size limited.
G. Ellison

14.123 Microeconomic Theory Ill

Prereq.: 14.121, 14.122, and permission of in-
structor
G (Spring)
2-0-4 H-LEVEL Grad Credit

General equilibrium, capital theory, incomplete
markets, externalities, public goods. Class size
limited.
P. A. Diamond

14.124 Microeconomic Theory IV

Prereq.: 14.123 and permission of instructor
G (Spring)
2-0-4 H-LEVEL Grad Credit

Decision-making under uncertainty, informa-
tion economics, incentive and contract theory.
Class size limited.
B. Holmstrom

14.126 Game Theory

Prereq.: 14.122
G (Fall)
3-0-9 H-LEVEL Grad Credit

How should economic agents act when their
optimal decisions depend on what they expect
other agents to do? We study various models
of equilibrium, which correspond to different
ways that the agents might make their
decisions, and various kinds of games - static
games, dynamic games, and games of incom-
plete information.
P. Milgrom, M. Yildiz

14.127 Behavioral Economics and Finance

Prereq.: 14.124
G (Spring)
3-0-9 H-LEVEL Grad Credit

Surveys research which incorporates
psychological evidence into economics.
Prospect theory. Biases in probabilistic judg-
ment. Self-control and mental accounting with
implications for consumption and savings. Fair-
ness, altruism, and public goods contributions.
Financial market anomalies and theories. Im-
pact of markets, learning, and incentives.
Some evidence on memory, attention,
categorization, and the thinking process.
X. Gabaix

14.128 Dynamic Optimization and
Economic Applications

Prereq.: 14.102
G (Spring)
4-0-8 H-LEVEL Grad Credit

Deterministic optimization: maximum principle,
dynamic programming, calculus of variations,
optimal control, dynamic games. Stochastic op-
timization: stochastic optimal control and
dynamic programming, Markov processes, Ito
calculus, Markov games. Applications. Dynami-
cal systems: local and global analysis and
chaos.
M. Wright

14.129 Contract Theory

Prereq.: 14.121, 14.451
G (Spring)
4-0-8 H-LEVEL Grad Credit

Recent developments in contract theory. In-
cludes moral hazard and adverse selection
models, mechanism design, incomplete con-
tracts, and applications of contract theory to
theories of the firm, organizational design, and
corporate financial structure.
M. Dewatripont, B. Holmstrom

14.147 Topics in Game Theory

Prereq.: 14.126
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
2-0-4 H-LEVEL Grad Credit

Advanced subject on topics of current re-
search interest.
Consult Department Headquarters.

14.191 Independent Research Paper

Prereq.: Permission of instructor
G (Fall, Spring)
0-12-0 H-LEVEL Grad Credit
Can be repeated for credit

Under supervision of a faculty member ap-
proved by Graduate Registration Officer, stu-
dent writes a substantial, probably publishable
research paper. Must be completed by the end
of a student's second year to satisfy the
departmental minor requirement.
P. Temin

14.192 Supervised Research

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged [P/D/F] H-LEVEL Grad
Can be repeated for credit

Student participates in research with an i
dividual faculty member, with approval of
Graduate Registration Officer.
P. Temin

14.193 Seminar: Topics in Economics

Prereq.: 14.121, 14.451
G (Fall)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

14.194 Seminar: Topics in Economics

Prereq.: 14.121, 14.451
G (Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Reading and discussion of special topics ir
economics. Open to advanced graduate stu-
dents by arrangement with individual mermb-e's
of the staff.
Consult Department Headquarters.

14.195, 14.196 Reading Seminar in
Economics

Prereq.: 14.121
G (Fall, Spring)
Units arranged [P/D/F] H-LEVEL Grad Cred!
Can be repeated for credit

Reading and discussion of special topics in
economics. Open to advanced graduate stu-
dents by arrangement with individual mem-ers
of the staff.
Consult Department Headquarters.

14.198, 14.199 Teaching Introductory
Economics

Prereq.: -
G (Fall, Spring)
2-0-2 [P/D/F]
Can be repeated for credit

Required of teaching assistants in introduc.
economics (14.01 and 14.02), under super-
vision of the faculty member in charge of the
subject.
14.198: J. Harris, P. Joskow
14.199: R. Caballero, R. Brinner
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rJustrial Organization

>n Industrial Organization and
P. :Uc Policy

;q.: 14.01
Year 2001-02: Not offered

- Year 2002-03: U (Spring)
HASS

!zes the structure, behavior, and perfor-
:e of industrial markets in the US
3my. Topics include the measurement of
.poly power, behavior of firms in oligopoly
Ats, static and dynamic measures of
et performance, antitrust, research and
opment, and theory of the firm.
Jlt Department Headquarters.

1J Health Economics

ie subject as HST.901J)
q.: 14.01

'pring)
HASS

es theoretical and empirical tools of
omics to problems of health and medical
delivery. Concentrates on selected
ems such as the welfare economics of
th" as a commodity, hospitals and the
rofit sector, human capital and medical

:)ower, and innovation in medicine.
Harris

14 23 Government Regulation of Industry

q.: 14.01
:ring)

HASS

nines government regulation of prices,
and product quality from a normative

positive perspective. Theoretical analyses
julatory mechanisms and empirical
ses of regulatory behavior and perfor-

.e are included. Regulatory reform, in-
'y restructuring, and deregulation in
;tries such as telecommunications,
nc power, airlines, and pharmaceuticals in
S and abroad are covered.

-min

1424 Law and Economics

_q.: 14.01
Year 2001-02: Not offered
Year 2002-03: U (Fall)
HASS

vsis of the role of the legal system in
ding an appropriate framework for market
actions and in encouraging efficient
rce allocation. Contracts, torts, and

erty law emphasized. Cases considered
j with general theory.
sult Department Headquarters.

25J Aerospace Economics

oe subject as 16.800J)
eq.: 14.01

-d Year 2001-02: U (Spring)
Year 2002-03: Not offered

- HASS

description under subject 16.800J.
Belobaba

14.27 Economics and E-commerce

Prereq.: 14.03, 18.06; or 14.12, 6.840
U (Fall)
4-0-8 HASS

Uses theoretical models and studies of "old
economy" industries to help understand the
growth and future of electronic commerce.
Models of pricing, product differentiation, price
discrimination, barriers entry, network exter-
nalities, and search provide a framework for
thinking about e-businesses and the effect of
the Internet on a variety of industries. Lessons
drawn from studies of past innovators in tech-
nological and nontechnological industries.
Models of speculative bubbles and historical
examples discussed. Class size limited.
G. Ellison

14.271 Industrial Organization I

Prereq.: 14.04
G (Fall)
4-0-8 H-LEVEL Grad Credit

Covers theoretical and empirical work dealing
with the structure, behavior, and performance
of firms and markets and core issues in an-
titrust. Topics include: the organization of the
firm, monopoly, price discrimination, oligopoly,
and auctions. Theoretical and empirical work
are integrated in each area.
G. Ellison, S. Ellison

14.272 Industrial Organization 11

Prereq.: 14.271
G (Spring)
4-0-8 H-LEVEL Grad Credit

A continuation of 14.271. Focuses on public
policy issues in industrial organization includ-
ing topics in antitrust policy, economic and so-
cial regulation, deregulation and privatization,
and the political economy of regulation.
Theoretical and empirical work is integrated in
each area.
P. Joskow, N. Rose

14.28 Competition in Telecommunications

(Subject meets with 15.020)
Prereq.: 14.03 or 14.04
U (Fall)
3-0-9 HASS

See description under subject 15.020.
J. A. Hausman

14.286J Health Economics Seminar

(Same subject as HST.903J)
Prereq.: 14.04, permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

Advanced subject in economics of health care
sector. Considers selected topics in depth,
such as design and financing of health in-
surance, behavior of nonprofit hospitals, role
of competition in the medical care market,
determinants of technological change, and ef-
fects of government regulations.
J. E. Harris

Department of Economics Course 14

14.29J Topics in Political Economy

(Same subject as 17.191J)
Prereq.: 14.03 or 14.04
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
4-0-8 HASS

Reviews recent theoretical advances in the
field of political economy. Is politics mainly
about conflicting interests or about informa-
tion? Positive and normative analysis of politi-
cal institutions in terms of mechanism design.
Theory and empirical data about party position-
ing, polarization, coalition formation, and
stability. Political-economic cycles, competing
explanations of the size of countries. Voting as
aggregating information, and voting vs. the
market. Should one expect efficient out-
comes? Application to taxation and trade
liberalization.
Consult J. M. Snyder, Jr.

14.295J Collective Choice II
(Same subject as 17.886J)
Prereq.: 17.884J or permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject 17.886J.
J. M. Snyder, Jr.

14.296J Collective Choice I

(Subject meets with 17.884J, 17.883)
Prereq.: -
G (Fall)
3-0-9

See description under subject 17.884J.
J. M. Snyder, Jr.

14.298 Issues in Political Economy

Prereq.: 14.121,14.451
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Reviews recent theoretical and empirical
developments about income inequality and
redistribution. Examines questions of how well
various distribution theories explain the
general increase in inequality since the 1970s;
which are the right instruments to reduce ine-
quality; whether there is a trade-off between
equality and growth; and why the politics of in-
come redistribution are so different across
countries. Presents papers from various fields:
growth theory, economic history, labor
economics, and formal political theory.
Consult D. Spector.
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Statistics and
Econometrics

14.30 Introduction to Statistical Method
in Economics

Prereq.: 18.02
U (Fall, Spring)
4-0-8 REST

Self-contained introduction to statistics with
economic applications. Elements of probability
theory, sampling theory, statistical estimation,
regression analysis, and hypothesis testing.
Elementary econometrics and other applica-
tions of statistical tools to economic data. May
not count toward HASS Requirement.
Consult Department Headquarters.

14.32 Econometrics

Prereq.: 14.30
U (Spring)
4-0-8

Introduction to econometric models and techni-
ques, emphasizing regression. Advanced
topics include instrumental variables, panel
data methods, measurement error, and limited
dependent variable models. Includes problem
sets. May not count toward HASS requirement.
Fall Term: W. Newey
Spring Term: J. Voth

14.33 Economics Research and
Communication

Prereq.: 14.03 or 14.04; 14.05 or 14.06; 14.32
U (Fall, Spring)
3-4-5 Institute LAB

Designed to expose students to the process of
conducting independent research in empirical
economics and effectively communicating the
results of the research. Begins with an
econometric analysis of an assigned economic
question and culminates in each student
choosing an original topic, performing ap-
propriate analysis, and delivering oral and writ-
ten project reports.
S. Ellison

14.381 Statistical Method in Economics

Prereq.: 18.02, permission of instructor
G (Fall)
4-0-8 H-LEVEL Grad Credit

Self-contained introduction to probability and
statistics as background for advanced
econometrics. Elements of probability theory;
sampling theory; asymptotic approximations;
decision-theory approach to statistical estima-
tion focusing on regression, hypothesis testing;
and maximum-likelihood methods. Illustrations
from economics and application of these con-
cepts to economic problems. Class size limited.
G. Kuersteiner

14.382 Econometrics I

Prereq.: 14.381 or permission of instructor
G (Spring)
4-0-8 H-LEVEL Grad Credit

Specification and estimation of the linear
regression model. Departures from the stand-
ard Gauss-Markov assumptions include
heteroskedasticity, serial correlation, and er-
rors in variables. Advanced topics include
generalized least squares, instrumental vari-
ables, nonlinear regression, and limited de-
pendent variable models. Economic
applications are discussed. Class size limited.
V. Chemozhukov, J. Hausman

14.383 Econometrics 11

Prereq.: 14.382, permission of instructor
G (Fall)
4-0-8 H-LEVEL Grad Credit

Covers identification and estimation of linear
and nonlinear simultaneous equations models.
Requires econometrics paper due at the end
of IAP. Class size limited.
J. Hausman

14.384 Time Series Analysis

Prereq.: 14.382 or permission of instructor
G (Fall)
2-0-4 H-LEVEL Grad Credit

Theory and application of time series methods
in econometrics, including representation
theorems, decomposition theorems, predic-
tion, spectral analysis, estimation with station-
ary and nonstationary processes, VARs, unit
roots, and cointegration.
G. Kuersteiner

14.385 Nonlinear Econometric Analysis

Prereq.: 14.382 or permission of instructor
G (Fall)
2-0-4 H-LEVEL Grad Credit

Micro-econometric models, including large
sample theory for estimation and hypothesis
testing, generalized method of moments, es-
timation of censored and truncated specifica-
tions and duration models, nonparametric and
semiparametric estimation, panel data,
bootstrapping, and simulation methods.
Methods illustrated with economic applications.
W. Newey

14.386 Advanced Topics in Econometrics

Prereq.: 14.383
G (Spring)
4-0-8 H-LEVEL Grad Credit

Focuses on recent developments in
econometrics. Topics include empirical proces-
ses and asymptotic theory, nonparametric and
semiparametric estimation, estimation of auc-
tion and other structural models, unit roots and
cointegration, and continuous time
econometrics. Results illustrated with
economic applications.
W. Newey

14.387 Topics in Applied Econometrics

Prereq.: 14.383
G (Spring)
4-0-8 H-LEVEL Grad Credit

Covers topics in econometrics and empirica:
modelling that are likely to be useful to appuec
researchers working on cross-section and
panel data applications.
J. Angrist, V. Chemozhukov

14.391 Workshop in Economic
Research

Prereq.: 14.124, 14.454
G (Fall)
2-0-10 [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

14.392 Workshop in Economic
Research

Prereq.: 14.124, 14.454
G (Spring)
2-0-10 [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Develops research ability of students througn
intensive discussion of dissertation research
as it proceeds, individual or group research
projects, and critical appraisal of current
reported research. Workshops divided into
various fields, depending on interest and size
Consult P. Temin.

For additional related subjects in Statistics,
see:

Civil and Environmental Engineering:
1.151, 1.155, 1.202J, 1.203J, 1.205J

Electrical Engineering and Computer
Science: 6.041, 6.231, 6.245, 6.262, 6.431,
6.432, and 6.435

Management: 15.034, 15.061, 15.065,
15.070,15.075, 15.076, 15.098, and 15.306

Mathematics: 18.05, 18.175, 18.177, 18.440,
18.441, 18.443, 18.445, 18.458, and 18.465

See also: 2.061, 2.830, 5.70, 5.72, 7.02,
8.044, 8.08, 10.816, 11.220, 11.221, 16.32.
17.872,17.874, 22.38, HST.191, and
MAS.622J.
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National Income and
Finance

14.40 Advanced Macroeconomics

Prereq.: 14.05 or 14.06; 14.31 or 14.32 recom-
mended
U (Spring)
4-o-8 HASS

Topics in advanced macroeconomics including
growth, business cycles, money and fiscal
policy, intertemporal consumption and invest-
ment under uncertainty, asset pricing, term
structure of interest rates. Emphasis on relat-
ing theory and empirical evidence.
C, Hellwig

14.41 Public Economics

Prc eq.: 14.01
U (Spring)
4-0-8 HASS

The study of the role of the government in the
US economy. Topics include externalities and
the environment; government-provided goods
such as education; social insurance programs
such as Social Security; government provision
of health insurance; redistribution and welfare
programs; and the design and implications of
tax policy.
M. Duggan

14.416J Introduction to Financial
Economics

(Same subject as 15.416J)
Prereq.: 14.121, 14.122
G (Fall)
4-0-8 H-LEVEL Grad Credit

See description under subject 15.416J.
S Ross

14.42 Environmental Policy and Economics

Prereq.: 14.01
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS

Evaluates the strengths and weaknesses of dif-
ferent ways in which the government can act
to protect the environment: pollution stand-
ards, marketable rights, taxes, and citizen em-
powerment. Emphasis on economic analysis,
but also compares other policy perspectives in-
cluding law and politics.
Consult 0. Blanchard.

14.440J Advanced Financial
Economics I

(Same subject as 15.440J)
Prereq.: 15.416J
G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject 15.440J.
D Vayanos

14.441J Advanced Financial
Economics 11

(Same subject as 15.441J)
Prereq.: 14.121, 14.122, or 15.416J
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 15.441J.
D. Vayanos

14.442J Advanced Financial Economics Ill

(Same subject as 15.442J)
Prereq.: 14.382, 15.416J, or permission of in-
structor
G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject 15.442J.
A. W. Lo

14.45 Financial Economics
(New)

Prereq.: 14.03 or 14.04; 14.31 or 14.32
U (Fall)
4-0-8 HASS

Self-contained introduction to the theory of in-
vestment decisions under uncertainty. Topics
include interest rates, net present value, fixed
income securities, the term structure of interest
rates, portfolio separation theorems, capital
asset pricing models, factor models, risk
neutral pricing, valuation of options, and inter-
temporal consumption and investment models.
Emphasis on empirical implementation of
theoretical concepts.
V. Chernozhukov, G. Kuersteiner

14.451 Macroeconomic Theory I

Prereq.: 14.06, permission of instructor
G (Spring)
2-0-4 H-LEVEL Grad Credit

The basic machines of macroeconomics. Ram-
sey, Solow, Samuelson-Diamond, RBCs,
ISLM, Mundell-Fleming, Fischer-Taylor. How
they work, what shortcuts they take, and how
they can be used. Half-term subject. Class
size limited.
0. Blanchard

14.452 Macroeconomic Theory 11

Prereq.: 14.451, permission of instructor
G (Spring)
2-0-4 H-LEVEL Grad Credit

Models of economic growth, old and new. Half-
term subject. Class size limited.
G. M. Angeletos

14.453 Macroeconomic Theory III

Prereq.: 14.452, permission of instructor
G (Fall)
2-0-4 H-LEVEL Grad Credit

Consumption and savings decisions under cer-
tainty and uncertainty. Aggregate savings,
wealth, and fiscal policy. Portfolio choice and
asset pricing. Investment and finance
decisions. Half-term subject. Class size limited.
S. Mullainathan

14.454 Macroeconomic Theory IV

Prereq.: 14.453, permission of instructor
G (Fall)
2-0-4 H-LEVEL Grad Credit

The macroeconomic implications of imperfec-
tions in labor markets, goods markets, credit
and financial markets. The role of nominal
rigidities. Half-term subject. Class size limited.
R. Caballero

14.456 Topics in Macroeconomics

Prereq.: 14.454
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
Units arranged H-LEVEL Grad Credit

Advanced subject on topics of current re-
search interest in macroeconomics.
Consult 0. Blanchard.

14.461 Advanced Macroeconomics I

Prereq.: 14.122, 14.452
G (Fall)
4-0-8 H-LEVEL Grad Credit

Topics change from year to year. In 2001-
2002, the main topics are complete markets
and business cycles, representative agent
models, incomplete markets and business
cycles, financial markets, restructuring and
reallocation, sunk costs and incomplete con-
tracts, private information, and herd behavior.
D. Acemoglu, R. Caballero

14.462 Advanced Macroeconomics 11

Prereq.: 14.461
G (Spring)
4-0-8 H-LEVEL Grad Credit

Topics change from year to year. In 2001-
2002, the main topics are search and efficien-
cy wage models, unions and European
unemployment, human capital and income dis-
tribution, increasing returns and imperfect com-
petition, and issues in monetary and fiscal
policy. Sources of economic fluctuations.
G. M. Angeletos

14.471 Public Economics I

Prereq.: 14.04
G (Fall)
4-0-8 H-LEVEL Grad Credit

Theory and evidence on government taxation
policy. Topics include tax incidence; optimal
tax theory; the effect of taxation on labor supp-
ly and savings; corrective taxes for exter-
nalities; taxation and corporate behavior; and
tax expenditure policy.
J. Poterba

14.472 Public Economics 11

Prereq.: 14.04
G (Spring)
3-0-9 H-LEVEL Grad Credit

Theory and evidence on government expendi-
ture policy. Topics include the theory of public
goods; education; state and local public
goods; political economy; redistribution and
welfare policy; social insurance programs such
as social security and unemployment in-
surance; and health care policy.
P. Diamond, M. Duggan
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14.474 Advanced Topics in Public
Economics
(Revised Content)

Prereq.: 14.124
G (Fall)
4-0-8 H-LEVEL Grad Credit

Introduction to current research in public
economics, with a focus on the impact of taxa-
tion and government policy on household be-
havior. Topics include saving, portfolio
behavior, and financial decisions during retire-
ment.
J. Poterba

14.48J Economics of Education

(Subject meets with 11.249, 11.126J)
Prereq.: 14.01 or equivalent
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
4-0-8 HASS

See description under subject 11.249.
F. Levy

14.49 Information Technology and the US
Labor Market
(New)

(Subject meets with 11.248, 11.128)
Prereq.: 14.01
G (Spring)
4-0-8

Subject combines economic theory,
econometric studies, workplace case studies,
and other relevant literature to examine the im-
pact of computerization and, more generally,
information technology, on US employment
and wages. Topics include: recent trends in
wages and employment; estimates of the im-
pact technological innovations have on labor
demand; the relationship between rules-based
logic and "high" and "low" skilled occupations;
and the uses and limits of information technol-
ogy in assisting students and workers to learn
new skills.
F. Levy

International, Interregional,
and Urban Economics

14.54 International Trade

Prereq.: 14.01 or 14.02
U (Fall)
4-0-8 HASS

Introduction to the theory of international trade
and finance with applications to current policy
issues.
Consult Department Headquarters.

14.57 Issues in the Economics of the
Middle East
(New)

(Subject meets with 14.587)
Prereq.: 14.01 or equivalent
U (Fall)
4-0-8 HASS

Major issues faced by the Middle East today,
such as economic liberalization and restructur-
ing, regional integration and globalization, and
economic mechanisms for the management of
water resources. Graduate students are ex-
pected to explore the subject in greater depth
through additional reading, individual research,
and a substantial term paper.
E. Kleiman, F. Fisher

14.573J Cities and Regions: Urban
Economics and Public Policy

(Same subject as 1.283J, 11.410J, ESD.283J)
Prereq.: 14.03 or 14.04
G (Fall)
3-0-9 H-LEVEL Grad Credit

The theory of urban land and housing markets,
and the spatial development of cities. The
roles played by transportation systems and
local governments in shaping urban location
patterns. Interregional competition, economic
development, and the migration of labor and
capital.
W. Wheaton

14.581 International Economics I

Prereq.: 14.04
G (Fall)
4-0-8 H-LEVEL Grad Credit

Theory of international trade and foreign invest-
ment with applications in commercial policy.
J. Ventura

14.582 International Economics I1
Prereq.: 14.06
G (Spring)
4-0-8 H-LEVEL Grad Credit

Adjustment in international economic relations,
with attention to foreign exchange markets,
balances of payments, and the international
monetary system.
R. Dornbusch

14.587 Issues in the Economics of the
Middle East
(New)

(Subject meets with 14.57)
Prereq.: 14.01 or permission of instructor
G (Fall)
4-0-8 H-LEVEL Grad Credit

See description under subject 14.57. Open to
students not specializing in economics.
Graduate students are expected to explore the
subject in greater depth through additional
reading, individual research, and a substantial
term paper.
E. Kleiman, F. Fisher

Labor Economics and
Industrial Relations

14.63 Labor in Industrial Society

Prereq -
U (Fall)
3-0-9 HASS-D, Category 4

Examines the role of technology, class,
gender, race, and law through a historical cs-
cussion of the three most important changes n
the US economy this century: 1) the rise and
decline of unions; 2) the entrance of women
into the paid labor force; and 3) the migration
of African Americans into the industrial labor
markets of the Northern cities. Economic
studies integrated with insights from other i
cial sciences. Readings are supplemented Oy
documentary films and guest speakers from
outside MIT.
M. Piore

14.64 Labor Economics and Public Policy

Prereq.: 14.01
U (Spring)
4-0-8 HASS

Theory and evidence concerning the functin-
ing of the labor market. Particular emphasis on
the roles played by government and institu-
tions. Topics include minimum wages, labor
market effects of social insurance and welfrire
programs, the collective bargaining relation
ship, discrimination, human capital, and un-
employment.
J. Angrist

14.661 Labor Economics I

Prereq.: 14.04, 14.32
G (Fall)
4-0-8 H-LEVEL Grad Credit

Neoclassical analysis of the labor market a id
its institutions. A systematic development c
the theory of labor supply, labor demand, ad
human capital theory. Topics discussed ah o n-
clude theories of wage and employment de'-
mination, turnover, search, unemployment,
equalizing differences, and union behavior
Particular emphasis on the interaction of
theoretical and empirical modeling.
J. Angrist, S. Machin

14.662 Labor Economics I
Prereq.: 14.64 or 15.660
G (Spring)
4-0-8 H-LEVEL Grad Credit

The development and evolution of labor
market structures and institutions. Particula,
focus on competing explanations of recent
developments in the distribution of wage and
salary income and in key institutions and or-
ganizational structures. Special attention to
theories of worker motivation and behavior,
the determination of wages, technology, ard
social stratification.
D. Acemoglu, M. Piore
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E onomic History

14',J Medieval Economic History in
co parative Perspective

esubject as 21H.416J)

ring)
HASS-D, Category 5

iescription under subject 21 H.416J.
4 Cants

1-1 Historical Perspectives on Current
Economic Issues

q.: 14.01, 14.02
_:;)ring)

HASS

des a historical perspective on the deter-
ts and consequences of economic

.,h. Changes in population, education,
ology, institutions, business organization,
ial markets, labor markets, and govern-
regulation are examined. Focus is

arily on the US.
. sta

14.2 Capitalism and Its Critics

ring)
HASS-D, Category 4

S ect addresses the evolution of the modern
;.alist economy and evaluates its current

ure and performance. Various paradigms
nomics are contrasted and compared
:assical, Marxist, socioeconomic, and
)rporate) in order to understand how
rn capitalism has been shaped and how
tions in today's economy. Readings in-
classics in economic thought as well as
mporary analyses. Subject stresses
al analytic reasoning and problem for-
on rather than specific analytic techni-
May not be used for Economics

* ntration. One economics HASS-D sub-
iay be used as an economics elective for
:onomics major and minor.

31 Economic History

-q.: 14.04, 14.06

H-LEVEL Grad Credit

vey of world economic history, designed
oduce economics graduate students to
'bject matter and methodology of

mic history. Topics chosen to show a
variety of historical experience and il-
ate the process of industrialization. Term

--r due at the end of IAP.
'osta, P. Temin

Economic Development

14.74 Foundations of Development Policy

Prereq.: 14.01, 14.02, 14.30
U (Spring)
4-0-8 HASS

Explores the foundations of policy making in
developing countries. Goal is to spell out
various policy options and to quantify the trade-
offs between them. Special emphasis on
education, health, gender, fertility, adoption of
technological innovation, and the markets for
land, credit, and labor.
K. Basu

14.75J Theories of Economic Development

(Same subject as 11 .102J)
Prereq.: 14.01, 14.02
U (Fall)
3-0-9 HASS

Focus on alternative approaches to one basic
question of why some countries are rich and
others poor. Reviews growth theory and the
corresponding evidence, goes on to examine
approaches to under-development which
stress failure in assets and labor markets, and
concludes with a discussion of approaches
based on the political economy of developing
countries.
A. Banerjee

14.771 Development Economics:
Microeconomic Issues and Policy Models

Prereq.: 14.121, 14.122
G (Fall)
4-0-8 H-LEVEL Grad Credit

Agricultural issues: peasant behavior, land
tenancy, and interlinked markets. Credit and in-
surance market problems and institutions.
Health, nutrition, and productivity. Gender
bias. Education. Technological change.
Government failures.
A. Banerjee, S. Mullainathan

14.772 Development Economics:
Macroeconomics

Prereq.: 14.121, 14.451
G (Spring)
4-0-8 H-LEVEL Grad Credit

Dynamic models of growth and development
emphasizing migration, modernization, and
technological change static and dynamic
models of political economy; the dynamics of
income distribution and institutional change;
firm structure in developing countries; develop-
ment, transparency, and functioning of finan-
cial markets; privatization; and banks and
credit market institutions in emerging markets.
A. Baneqee, S. Mullainathan

14.773 Political Economy: Institutions and
Development
(New)

Prereq.: 14.121,14.451
G (Spring)
4-0-8 H-LEVEL Grad Credit

Economists and policymakers increasingly real-
ize the importance of political institutions in
shaping economic performance, especially in
the context of understanding economic
development. Work on the determinants of
economic policies and institutions is in its infan-
cy, but is growing rapidly. Subject provides an
introduction to this area. Topics covered: the
economic role of institutions; the effects of so-
cial conflict and class conflict on economic
development; political economic determinants
of macro policies; political development;
theories of income distribution and distribution-
al conflict; the efficiency effects of distributional
conflict; the causes and consequences of cor-
ruption; the role of colonial history; and others.
Both theoretical and empirical approaches dis-
cussed. Subject can be taken either as part of
the Development Economics or the Positive
Political Economy fields.
D. Acemoglu, A. Banerjee

14.778J Economic Institutions and Growth
Policy Analysis

(Same subject as 11.486J, 17.184J)
Prereq.: 11.210
G (Spring)
3-0-6 H-LEVEL Grad Credit

See description under subject 11.486J.
A. Amsden, M. Piore

14.781J Political Economy 1: Theories of
the State and the Economy

(Same subject as 17.100J, 15.678J)
Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 17.100J.
M. Piore

14.ThG Graduate Thesis

Prereq.: -
G (Fall, lAP, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Program of graduate research and writing of
thesis; to be arranged by the student with su-
pervising committee.
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Course 15 Management

For degree requirements, see listing in
Chapter VII under the Sloan School of
Management.

Managerial Economics

15.010 Economic Analysis for Business
Decisions
(Revised Units)

Prereq.: 14.01 or equivalent
G (Fall)
4-0-5

15.011 Economic Analysis for Business
Decisions

Prereq.: 14.01 or equivalent
G (Fall)
4-0-8

Introduces students to principles of
microeconomic analysis used in managerial
decision-making. Topics include: demand
analysis, cost and production functions, the be-
havior of competitive and non-competitive
markets, sources and uses of market power,
and game theory and competitive strategy,
with applications to various business and
public policy decisions. Antitrust policy and
other government regulations are also dis-
cussed. 15.010 restricted to first-year Sloan
master's students. 15.011 primarily for non-
Sloan School students.
T. M. Stoker, P. Davis, H. D. Jacoby

15.012 Applied Macro- and International
Economics

Prereq.: 14.02 or equivalent
G (Spring)
2-0-4 H-LEVEL Grad Credit

Subject uses case studies to investigate the
macro-environment in which firms operate.
First section develops the basic tools of macro-
economic management: monetary, fiscal, and
exchange rate policy. Second section
evaluates different strategies of economic
development, with topics ranging from trade
and industrial policy to reliance on natural
resources. Third section discusses recent
emerging market crises and examines the
causes of these crises as well as how best to
address them and prevent them from reoccur-
ring in the future. Final section evaluates
several major challenges facing developed
countries in the 1990s, such as global integra-
tion, inequality, and asset-price bubbles.
K. Forbes, R. Rigobon, L. Thurow

15.013 Industrial Economics for Strategic
Decisions

Prereq.: 15.010 or 15.011 or equivalent
G (Fall)
3-0-6 H-LEVEL Grad Credit

Applies principles of industrial economics most
relevant for corporate strategy to analysis of
particular industries. Topics: market structure
and its determinants; rational strategic be-
havior in "small numbers" situations; strategies
for price and nonprice competition; dynamic
pricing, output, and advertising decisions;
entry and entry deterrence; network exter-
nalities, investments in "real options," evolution
of industries.
R. S. Pindyck

15.018 Management and Policy in the
International Economy

Prereq.: 15.012 or permission of instructor
G (Spring)
3-0-6 H-LEVEL Grad Credit

Examines major economic developments shap-
ing the international business environment.
Topics: causes and implications of exchange
rate volatility, persistent imbalances in the US,
integration in Europe, transition in Eastern
Europe, growth in emerging economies, Asia's
international role, and regionalization.
R. Dornbusch

15.019 International Trade and
Competition

Prereq.: Permission of instructor
G (Fall)
3-0-6 H-LEVEL Grad Credit

Examines international competitive strategy
and the role of governments in setting the
terms of international competition, drawing on
insights from economics. Topics: competitive
advantage and comparative advantage, pric-
ing across exchange rates, location and licens-
ing decisions, foreign direct investment, trade
with scale and learning effects, protectionism,
strategic trade policy, and recent develop-
ments in trade negotiations.
R. Dornbusch

15.020 Competition in Telecommunications

(Subject meets with 14.28)
Prereq.: 15.010 or 15.011 or equivalent
G (Fall)
3-0-6 H-LEVEL Grad Credit

Provides an introduction to the economics and
technology of telecommunications markets, in-
cluding markets for exchange and information
services, cellular telephone, long-distance ser-
vices, carrier and customer equipment, and
the internet. The convergence of cable TV and
telecommunications and the competitive emer-
gence of the Internet are covered in depth.
The shifting roles of technology, Federal and
state government policies, and business
strategies in shaping these rapidly changing
markets are studied, with particular emphasis
on the roles of regulation and competition and
the likely evolution of technology, public policy,
and market structures over the next decade.
Undergraduates expected to complete an
extra assignment in order to receive the addi-
tional 3 units of credit.
J. A. Hausman

15.021J Real Estate Economics

(Same subject as 11.433J)
Prereq.: 14.01 or 15.010 or 15.011
G (Spring)
4-0-8 H-LEVEL Grad Credit

See description under subject 11.433J.
W. C. Wheaton

15.023J Global Climate Change:
Economics, Science, and Policy

(Subject meets with 12.308, 12.848J,
ESD.1 28J)
Prereq.: 18.02, 5.60 or 2.005, 15.010 or
equivalents
G (Spring)
3-0-6 H-LEVEL Grad Credit

Introduces scientific, economic, and ecologici
issues underlying the threat of global climate
change, and the institutions engaged in
negotiating an international response.
Develops an integrated approach to analysis
of climate change processes, and assessme
of proposed policy measures, drawing on re-
search and model development within the MIT
Joint Program on the Science and Policy of
Global Change.
H. D. Jacoby, R. G. Prinn
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15.024 Applied Economics for Managers

Prereq.: -
G (Summer)
3-0-6

Develops facility with concepts, language, and
analytical tools of economics. Covers
microeconomics, macroeconomics, and inter-
national trade and payments. Emphasizes in-
tegration of theory, data, and judgment in the
analysis of corporate decisions and public
policy, and in the assessment of changing US
and international business environments.
Restricted to Sloan Fellows.
Consult S. J. Sacca.

15.034 Applied Econometrics and
Forecasting for Management

Prereq.: 15.061 or permission of instructor
G (Fall)
3-0-6 H-LEVEL Grad Credit

Designed for students interested in applied
econometric methods and business forecast-
ing. Emphasizes problems typically en-
countered in conducting empirical econometric
research, in evaluating results and testing
hypotheses, and in constructing forecasts. Re-
quires term paper. Problem sets involve work-
ing with econometric models and the computer.
E. R. Berndt

15.035 Pricing Strategy

Prereq.: 15.010 or 15.011
G (Spring)
3-0-6 H-LEVEL Grad Credit

Draws on research in marketing and
economics to present principles of profitable
pricing and methods of applying them. Topics
include pricing in oligopolies, implications of
cost and demand dynamics, market segmenta-
tion, pricing new products, quantity discounts
and nonlinear pricing, product-line pricing, and
pricing in distribution channels. Antitrust and
other legal issues discussed.
R S. Pindyck, R. L. Schmalensee

15.036 Modern Econometrics for
Management

Prereq.: 15.034 or permission of instructor
G (Spring)
3-0-6 H-LEVEL Grad Credit

Workshop in advanced econometric methods
used in management research and business
P:anning. Includes some estimation theory
combined with applications of state-of-the-art
nonlinear econometric techniques. A strong
foundation in applied linear regression
methods is assumed. Topics covered: non-
parametric option pricing models, discrete
C)ice models of brand-name valuation and

-er quantitative models of managerial
>2ision-making as used in marketing,
s'ategy, finance, and economic business plan-

j. Essential estimation theory, including
t for nonlinear models, semiparametric and
parametric estimation, and time series

alysis.
'v. Stoker

15.040 Special Seminar in Managerial
Economics

Prereq.: 15.010, 15.012
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Opportunity for group study by graduate stu-
dents on current topics related to managerial
economics not otherwise included in cur-
riculum.
T. M. Stoker

Operations
Research/Statistics

15.053 Introduction to Optimization

Prereq.: 18.06 or permission of instructor
U (Fall, Spring)
4-0-8

Introduces students to the theory, algorithms,
and applications of optimization. The optimiza-
tion methodologies include linear program-
ming, network optimization, dynamic
programming, integer programming, non-linear
programming, and heuristics. Applications to
logistics, manufacturing, transportation, E-com-
merce, project management, and finance.
J. B. Orlin

15.057 Systems Optimization

Prereq.: Permission of instructor
G (Spring)
3-0-6 H-LEVEL Grad Credit

Application-oriented introduction to systems op-
timization focusing on understanding system
tradeoffs. Introduces modeling methodology
(linear, network, integer, nonlinear program-
ming, and heuristics), modeling tools (sen-
sitivity and postoptimality analysis), software,
and applications in production planning and
scheduling, inventory planning, supply network
optimization, project scheduling, telecom-
munications, facility sizing and capacity expan-
sion, product development, yield management,
electronic trading, and finance.
A. S. Schulz

15.060 Data, Models, and Decisions
(Revised Content)

Prereq. --
G (Fall)
3-0-6

Introduces students to the basic tools in using
data to make informed management
decisions. Covers introductory probability,
decision analysis, basic statistics, regression,
simulation, linear and nonlinear optimization,
and discrete optimization. Computer spread-
sheet exercises, cases, and examples drawn
from marketing, finance, operations manage-
ment, and other management functions.
Restricted to first-year Sloan master's students.
R. M. Freund, G. Perakis, D. Bertsimas

15.061 Intermediate Statistics

Prereq.: 15.060 or equivalent
G (Spring)
2-0-4 H-LEVEL Grad Credit

A follow-on subject to 15.060 that deals in
greater depth with probabilistic and statistical
ideas and applications.
A. /. Barnett

15.062 Data Mining: Algorithms and
Applications

Prereq.: 15.060 or equivalent
G (Spring)
2-0-4 H-LEVEL Grad Credit

Introduces students to a class of methods
known as data mining that assists managers in
recognizing patterns and making intelligent
use of massive amounts of electronic data col-
lected via the Internet, e-commerce, electronic
banking, point-of-sale devices, bar-code
readers, and intelligent machines. Topics
covered: subset selection in regression, col-
laborative filtering, tree-structured classifica-
tion and regression, cluster analysis, and
neural network methods. Examples of success-
ful applications in areas such as credit ratings,
fraud detection, database marketing, customer
relationship management, and investments
and logistics are covered. Hands-on ex-
perimentation with data-mining software is
used.
D. Bertsimas, N. Patel

15.063 Management Decision Support
Models

Prereq.: -
G (Summer)
3-0-6

Introduces students to the basic tools in using
data to make informed management
decisions. Covers introductory probability,
decision analysis, basic statistics, regression,
simulation, and linear and nonlinear optimiza-
tion. Computer spreadsheet exercises and ex-
amples drawn from marketing, finance,
operations management, and other manage-
ment functions. Restricted to Sloan Fellows.
Consult S. J. Sacca.

15.064J Engineering Probability and
Statistics

(Same subject as 3.81J)
Prereq.: 18.02
G (Summer)
4-0-8 H-LEVEL Grad Credit

Modeling and analysis of uncertainty and varia-
tion. Probability models and distributions,
regression, and basic statistical procedures
pertinent to manufacturing. Introduction to ex-
perimental design, Taguchi methods, and
statistical process control. Primarily intended
for students in the Leaders for Manufacturing
Program.
A. 1. Barnett, P. E. Welsch
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15.065 Decision Analysis

Prereq.: 15.060 or equivalent
G (Spring)
5-0-1 H-LEVEL Grad Credit

Begins with development of tools for decision-
making under uncertainty: construction and
analysis of decision trees and influence
diagrams using decision analysis software,
quantification of judgments, risk preferences,
and degree of risk aversion via subjective ex-
pected utility. Generalizations of expected
utility theory to problems in which consequen-
ces are descriptively complex and multi-at-
tributed are illustrated with applications in
engineering and management. The real op-
tions approach to strategic choice is treated as
a logical extension of decision analysis that
employs financial market information to deter-
mine and value optimal strategies when
managers can flexibly adapt to an unfolding,
uncertain future. Methods for integrating
decision analysis and option pricing using
financial market information are illustrated with
application to a wide variety of cases, such as
valuing start-ups, valuing manufacturing
flexibility, valuing new technologies, valuing oil
and gas exploration, and development options.
A project report is required in place of a final
exam. Half term subject.
G. M. Kaufman

15.066J System Optimization and Analysis
for Manufacturing

(Same subject as 2.851J, 3.83J)
Prereq.: 18.02
G (Summer)
4-0-8 H-LEVEL Grad Credit

Introduction to mathematical modeling, op-
timization, and simulation, as applied to
manufacturing. Specific methods include linear
programming, network flow problems, integer
and nonlinear programming, discrete-event
simulation, heuristics and computer applica-
tions for manufacturing processes and sys-
tems. Restricted to Leaders for Manufacturing
students.
S. C. Graves, J. P. Clark

15.067 Competitive Decision-Making and
Negotiation
(Revised Content)

Prereq.: -
G (Fall, Spring)
3-0-3

Subject provides tools to achieve negotiation
objectives fairly and responsibly. Develops
negotiation skills by active participation in a
variety of negotiation settings: price-quantity
negotiations, oil price coalition negotiations,
auctions and fair division of a valuable art col-
lection. Subject turns to bargaining between
two parties over issues: a union negotiates a
contract with a city, a sydicator sells a series to
a network, a chain negotiates a mall lease.
More complex negotiations follow: two teams,
one representing an airframe manufacturer
and another an airline, re-negotiate a contract,
a tri-partite negotiation between the U.S.,
Japan, and the People's Republic of China
over landing rights, unions negotiate terms of
privatization of a water works with manage-
ment. Students negotiate sales terms for items
for the coming year between a retail group and
a marketer of branded consumer products via
electronic mail. No quizes or papers. Grade
depends on effective negotiations with
classmates.
G. M. Kaufman

15.068 Advanced Statistics

Prereq.: 15.061 or equivalent
G (Spring)
2-0-4 H-LEVEL Grad Credit

Follow-on subject to 15.061. Applied treatment
of analysis of variance, nonparametric
methods, forecasting, and "reductionist" techni-
ques like factor analysis.
A. /. Barnett

15.070 Advanced Stochastic Processes

Prereq.: 6.262, 18.100, or equivalent
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Stochastic analysis and modeling. Topics in-
clude measure theoretic probability, martin-
gales, optional sampling, diffusion processes
and stochastic integration, with a strong em-
phasis on analysis of Brownian motion, and ef-
ficient simulation. Examples from several
problem areas, including manufacturing,
telecommunications, finance, and electrical en-
gineering, are discussed to illustrate and
motivate the mathematical concepts. Alternate
years.
Y. Wang, D. J. Berfsimas

15.071 Decision Techniques for Managers

Prereq.: 15.060
G (Spring)
2-0-4 H-LEVEL Grad Credit

Subject develops and illustrates modeling 'Do
for working with data and making effective
decisions based on such models and data-
driven analysis, continuing from the materia
covered in subject 15.060. Topics include
hypothesis testing, pitfalls of casually presump
tive analysis, more coverage of regression
models, plus supply chain modeling, revenue
management models, optimization under un-
certainty, and dynamic optimization and pric-
ing. Restricted to Sloan master's students H
term subject.
A. Barnett, R. Freund

15.072 Queues: Theory and
Applications

Prereq.: 6.262 or 6.432
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Modeling and analysis of queueing systens.
with applications in communications, manufac-
turing, operations research, computers, ser-
vice industries, transportation, and urban
systems. Simple Markovian queues, networks
of queues, non-Markovian single and multi-
server queues, priority queues, bounds and ap-
proximations, statistical inference. Leads to
research opportunities.
D. Berfsimas, L. Wein

15.073J Logistical and Transportation
Planning Methods

(Same subject as 1.203J, 6.281J, 13.665J.
16.76J, ESD.216J)
Prereq.: 6.431, 15.075
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 1.203J.
R. C. Larson, A. R. Odoni, A. /. Barnett

15.075 Applied Statistics

Prereq.: 6.041 or 18.440, 18.06
U (Fall, Spring)
4-0-8

Introduces statistical data analysis, concer
ing on techniques used in management
science and finance. Topics chosen from.
statistical graphics, basics of sampling, est ra-
tion, hypothesis testing, linear and logistic
regression, analysis of variance, contingencv
tables, forecasting, statistical quality controi
principal components, and factor analysis.
SAS or similar package used for data ana,..
R. E. Welsch, G. M. Kaufman
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15.076 Statistical Theory and Data Analysis

Prereq.: 6.431 or 18.440, 18.06 or 18.700
G (Spring)
2-0-4 H-LEVEL Grad Credit

introduction to statistical theory and methodol-
ogy, concentrating on techniques used in
finance, marketing, and operations manage-
rnent. Primarily for Ph.D. and M.S. students
with good backgrounds in probability and
matrix algebra. Topics: sampling, theory of es-
timation, testing, nonparametric statistics,
analysis of variance, and regression analysis.
Students should consider 15.077, 15.036, or
14.382 after completion of this subject. SAS,
SPLUS, or similar package used for data
analysis. Subject offered first half of term.
R E. Welsch

15.077 Modern Regression and Multivariate
Daia Mining

Prereq.: 15.076 or 14.381 or 14.30 or 15.064J,
18.06 or 18.700
G (Spring)
2-0-4 H-LEVEL Grad Credit

Introduction to modern regression, analysis of
variance, and multivariate analysis, concentrat-
ing on methods most often used in finance,
marketing, and operations management.
Topics selected from: multiple and multivariate
regression, logistic regression, higher-way
analysis of variance, discrete multivariate
analysis, factor analysis, principal com-
ponents, discriminant analysis, multivariate
process control, partial least squares, and non-
parametric regression MARS. SAS, SPLUS, or
similar package used for data analysis. Sub-
ject offered second half of term.
R E. Welsch

15.079 Applied Multivariate Methods

Prereq.: 18.06, 15.075 or 18.441 or 18.443
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Theory and application of commonly used tech-
niques involving multivariate data. Attention
devoted to specific applications, and to com-
putational facilities for applying the methods.
Selects topics from the following: multivariate
regression, discriminate analysis, and pattern
classification. Cluster analysis, factor analysis,
and principal components. Multidimensional
scale analysis. Contingency tables.
Inicrmation: G. M. Kaufman.

15.081J Introduction to Mathematical
Programming

(Same subject as 6.251J)
Prereq.: 18.06
G ,Fall)
4-0-8 H-LEVEL Grad Credit

See description under subject 6.251J.
D Bertsimas, J. N. Tsitsiklis

15.082J Network Optimization

(Same subject as 6.855J)
Prereq.: 6.046J or 6.251J or 15.081J or per-
mission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Network models for industrial logistics sys-
tems, transportation systems, communication
systems, and other applications. Emphasizes
a rigorous treatment of algorithms and their ef-
ficiency - algorithms for shortest routes, maxi-
mum flows, minimum cost flows, traffic
equilibrium, and network design. Implementa-
tion issues.
T. L. Magnanti, A. S. Schulz

15.083J Combinatorial Optimization

(Same subject as 6.859J)
Prereq.: 15.081J or permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

Devoted to an in-depth treatment of important
and modern topics in combinatorial optimiza-
tion and integer programming. Topics in com-
binatorial optimization include computational
complexity, matroid theory, matching theory,
polyhedral combinatorics, Lipschitz embed-
dings and multicommodity flow, approximation
algorithms, and local search. Topics in integer
programming include Diophantine equations,
Hermite's normal form, unimodular matrices,
basis reduction, Groebner bases, test sets, Hil-
bert bases, Lagrangean relaxation, column
generation, and branch-and-bound. Alternate
years.
D. J. Berlsimas

15.084J Nonlinear Programming

(Same subject as 6.252J)
Prereq.: 18.06, 18.100
G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject 6.252J.
R. M. Freund, D. P. Bertsekas, G. Perakis

15.093J Optimization Methods

(Same subject as 2.098J)
Prereq.: 18.06 or equivalent
G (Fall)
3-0-9 H-LEVEL Grad Credit

Subject introduces the principal algorithms for
linear, network, discrete, nonlinear, dynamic
optimization and optimal control. Emphasis on
methodology and the underlying mathematical
structures. Topics include the simplex method,
network flow methods, branch and bound and
cutting plane methods for discrete optimiza-
tion, optimality conditions for nonlinear op-
timization, interior point methods for convex
optimization, Newton's method, heuristic
methods, and dynamic programming and op-
timal control methods.
D. Bertsimas, R. M. Freund

15.094 Systems Optimization: Models and
Computation
(Revised Units)

Prereq.: 15.093 or equivalent
G (Spring)
3-0-9 H-LEVEL Grad Credit

An application-oriented introduction to the
modeling of large-scale systems in a wide
variety of decision-making domains and the op-
timization of such systems using state-of-the-
art optimization software. Application domains
include transportation and logistics, manufac-
turing and other system scheduling, pattern
classification, structural design, financial en-
gineering, and telecommunications system
planning. Modeling tools and techniques
covered include linear, network, discrete, and
nonlinear programming, heuristic methods,
sensitivity and postoptimality analysis, decom-
position methods for large-scale systems, and
stochastic programming.
R. M. Freund

15.097 Special Seminar in OR/Statistics

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit

Opportunity for group study by graduate stu-
dents on current topics related to operations re-
search/statistics not otherwise included in
curriculum.
J. Orlin

15.098 Special Seminar In Applied
Probability and Stochastic Processes

Prereq.: 6.431
G (Spring)
2-0-4 H-LEVEL Grad Credit
Can be repeated for credit

Doctoral student seminar covering current
topics in applied probability and stochastic
processes.
D. Bertsimas

15.099 Special Seminar in Operations
Research

Prereq.: 15.081J
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Doctoral student seminar covering current
topics related to operations research not other-
wise included in the curriculum.
T. L. Magnanti

For additional related subjects in Statistics,
see:

Civil and Environmental Engineering:
1.151, 1.155, 1.202, 1.203J, 1.205, and 1.732

Electrical Engineering and Computer
Science: 6.041, 6.231, 6.245, 6.262, 6.431,
6.432, and 6.435

Management: 15.034, 15.061, 15.065,
15.070,15.075, 15.076, 15.098, and 15.306
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Mathematics: 18.05,18.175, 18.177,18.440,
18.441, 18.443, 18.445, 18.446, 18.458, and
18.465

See also: 2.061, 2.830, 2.870, 5.70, 5.72,
7.02, 8.044, 8.08, 10.816, 11.220, 11.221,
16.322, 17.842, 17.846, 22.38, HST.191, and
MAS.622J.

Health Care Management

15.136J Principles and Practice of Drug
Development

(Same subject as 7.547J, 10.547J, HST.920J)
Prereq.: Permission of instructor
G (Fall)
3-0-6 H-LEVEL Grad Credit

Description and critical assessment of the
major issues and stages of developing a phar-
maceutical or biopharmaceutical. Drug dis-
covery, preclinical development, clinical
investigation, manufacturing and regulatory is-
sues considered for small and large
molecules. Economic and financial considera-
tions of the drug development process. Multi-
disciplinary perspective from faculty; clinical,
life, and management sciences; as well as in-
dustry guests.
T. J. Allen, C. L. Cooney, S. N. Finkelstein,
R. H. Rubin, A. J. Sinskey

15.141J Economics of the Health Care
Industries
(Revised Content)

(Same subject as HST.918J)
Prereq.: Permission of instructor
G (Spring)
3-0-6 H-LEVEL Grad Credit

The health care industry as context for medical
economic studies and examinations of the
determinants of health outcomes. Focus on
specific principles and tools of economics and
their applicability to the treatment of illnesses
such as hypertension, depression, anxiety,
anemia, and gastrointestinal disease. Perspec-
tives of employer, health provider, phar-
maceutical firms, and government regulators
in the US and abroad.
S. N. Finkelstein, E. R. Berndt

15.149 Special Studies in Health
Management

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

For graduate students who desire to do ad-
vanced work or research on a health manage-
ment problem not specifically covered
elsewhere. Readings, conferences, fieldwork,
and reports.
S. N. Finkelstein

International Management

15.215 International Dimensions of
Management

Prereq.. -
G (Spring)
2-0-4

Theory and practice of international business,
emphasizing strategy selection, corresponding
organization and managerial roles, in
response to the changing international environ-
ment. Examines some of the distinctive
management problems that arise in internation-
al firms. Restricted to Sloan Fellows.
D. E. Westney

15.220 International Management

Prereq.: 15.010
G (Spring)
2-0-4 H-LEVEL Grad Credit

Provides the conceptual tools for under-
standing the international competitive environ-
ment and new strategic responses by firms.
Topics include trade and foreign investment
regimes, the globalization of industry, the con-
tinuing role of country factors in competition,
the international product cycle and the inter-
nalization of firms, country risk and investment
analysis, organization of multinational
enterprises, control of subsidiaries, strategic al-
liances, managing with active states, regional
strategy, and the changing managerial task
under conditions of globalization. Half-term
subject.
S. Johnson, D. R. Lessard, E. S. Steinfeld,
D. E. Westney

15.222 Managing International Enterprises_

Prereq.: 15.215 or 15.220
G (Spring)
2-0-4 H-LEVEL Grad Credit

Develops strategic, organizational, and
economic concepts guiding the management
of large transnational enterprises, emerging in-
ternational firms, and service-sector multina-
tionals. The emphasis is on the management
of production, sourcing, R&D, market access,
and human resources across borders. Read-
ings and cases are drawn from both
developed and emerging countries.
D. E. Westney

15.223 Governments, Markets, and
International Competition

Prereq.: 15.220
G (Fall)
2-0-4 H-LEVEL Grad Credit

15.224 Governments, Markets, and
International Competition

Prereq.: 15.215
G (Fall)
2-0-4 H-LEVEL Grad Credit

Provides conceptual tools for analyzing how
governments and social institutions influence
industrial competition. Public policies and in-
stitutions that shape competitive outcomes are
examined through cases and analytic readings
on the United States, Europe, Japan, and in-
dustrializing countries. 15.224 is similar to
15.223, but restricted to Sloan Fellows.
R. M. Locke

15.227 Special Seminar in International
Management

Prereq.: 15.219 or 15.220
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Opportunity for group study by graduate stu-
dents on current topics related to international
business not otherwise included in curriculum
Consult D. E. Westney.

15.228 Special Seminar in International
Management

Prereq.: 15.219 or 15.220
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Opportunity for group study by graduate stu
dents on current topics related to international
business not otherwise included in curriculum
Consult D. E. Westney.

15.227-229 Special Seminars in
International Management

Prereq.: 15.219 or 15.220
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Opportunity for group study by graduate stu-
dents on current topics related to internatior
business not otherwise included in curriculun
Consult D. E. Westney.
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15,'32 The Firm and The Business
Environment in Japan

Prereq.: Permission of instructor
G Spring)
3-D-1 H-LEVEL Grad Credit

E :rnines how Japanese firms and their busi-
ness environments have been viewed from
Western management perspectives; the na-
tu!' of the Japanese business environment
(finincial, political, human, technological, so-
cia and cultural resources); and the internal
or. inization and strategic processes of
Japanese firms. Intended for Sloan students or
students with background in Japan. Offered
firnt half term.

L Westney

15.233 Business Organization and
Environment: Latin America

Prereq.: 15.219 or permission of instructor
Ac ,d Year 2001-02: Not offered
Ac..d Year 2002-03: G (Spring)
3-0-1 H-LEVEL Grad Credit

ExAmines the emerging economies of South
America and its firms. Issues include patterns
of industrialization, economic growth, and mac-
roeconomic stabilization; institutional reform;
politics and society; country and company
positioning; and financial markets and privatiza-
tion. Offered first half term.
M. F. Guillen, D. R. Lessard

15.249 Special Seminar in International
Management

Prereq.: 15.341, 15.342, or equivalent
G (Spring)
Units arranged H-LEVEL Grad Credit

An advanced seminar in the evolution and key
analytical frameworks of the field of Internation-
al Management, covering the major theoretical
work and approaches to empirical research in
the field and linking these to the core
frameworks of strategy and organization
th,.ory. Restricted to doctoral students. Alter-
nate years.
D F. Westney

History, Environment, and
Ethics

15.268 Choice Points: Readings on the
Exercise of Power and Responsibility

Prereq.: Permission of instructor
G (Spring)
3-0-6 [P/D/F] H-LEVEL Grad Credit

Studies managerial power and responsibility.
Examines conflicts between power and moral
responsibility and the contexts for choice in
dealing with a number of such problems. Read-
ings are principally "classics" used to illustrate
several enduring issues. Restricted to Sloan
Fellows.
R. McKersie

15.269 Literature, Ethics, and Authority

Prereq.: -
G (Fall, Spring)
3-0-6

Subject examines management ethics and
problems of leadership. Fall term stresses the
relevance of classic works of literature to
various ethical dilemmas facing management
executives. Works by authors including
Sophocles, Shakespeare, Ibsen, Dostoyevsky,
Orwell, and G. B. Shaw are connected to
philosophy by Plato, Hobbes, and Machiavelli,
as well as to pertinent business case studies.
Spring term uses short fiction, novels, plays,
and feature films to examine the development
of professional ethics and leadership skills.
Topics include communication, individual and
group norms, enterprise, family and work life,
leadership in times of change, and the good
society; readings and films draw on various
professions and national cultures.
Fall Term: A. C. Kibel
Spring Term: L. Hafrey

Communication

15.279 Management Communication for
Undergraduates

Prereq.: -
U (Fall, Spring)
3-0-9

Required seminar for Management Science
majors to develop the writing, speaking, and in-
terpersonal communication skills necessary for
managers. Students begin the subject with an
orientation to Sloan, team skills, and case
work. Orientation sets the stage for students to
learn communication principles, strategies,
and methods through discussions, exercises,
examples, and cases. Assignments include
writing memos and business letters, and giving
oral presentations in labs outside of class. A
major project is the production of an original
team report. Priority given to Course 15 stu-
dents.
L. Breslow, N. Hartman

15.280 Communication for Managers

Prereq.: -
G (Fall)
2-0-4

Writing and speaking skills necessary for a
career in management. Students polish com-
munication strategies and methods through
discussion of principles, examples, and cases.
Several written and oral assignments, most
based on material from other subjects and
from career development activities. Restricted
to first-year Sloan School of Management
graduate students.
J. Yates, L. Hafrey, N. Hartman, M. Raffoni,
F. Turner

15.281 Advanced Managerial
Communication

Prereq.: 15.280 or permission of instructor
G (Fall, Spring)
3-0-6 H-LEVEL Grad Credit

Builds on managerial communication skills
developed in 15.280. Introduces interactive
oral and interpersonal communication skills im-
portant to managers, including presenting to a
hostile audience, running meetings, listening,
and contributing to group decision-making. In-
cludes team-run classes on chosen com-
munication topics. Also includes an executive
summary and a long oral presentation, both
aimed at a business audience, generally in
conjunction with a project for another subject.
J. Yates, N. Hartman

15.282 Advanced Managerial
Communication for Undergraduates
(New)

Prereq.: 15.279 or permission of instructor
U (Spring)
3-0-6

Builds on managerial communication skills
developed in 15.279. Emphasizes more inter-
active oral and interpersonal communication
skills relevant to managers, including present-
ing to a hostile audience, conducting effective
meetings, listening, and participating in and
contributing to group decision-making. Also ad-
dresses new modes of communication technol-
ogy and issues in global and intercultural
communication. Includes an individual or
group written report and a long oral presenta-
tion for a business audience. Completion of
this subject with a grade of B or better automat-
ically satisfies Phase II of the Writing Requir-
ment.
N. Hartman

15.289 Doctoral Seminar: Communication
Skills for Academics

Prereq.: Permission of instructor
G (Spring)
2-0-4 H-LEVEL Grad Credit

Seminar focuses on the communication skills
needed for a career in academia. Topics in-
clude writing for academic journals, preparing
and delivering conference papers and job
talks, and peer reviewing for journals and con-
ferences. Also examines the theory and prac-
tice of teaching and learning. Participants are
expected to work on a written project and
deliver an oral presentation based on their cur-
rent research. Restricted to doctoral students
who have completed their first year.
J. Yates, L. Breslow
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Organization Studies

15.301 Managerial Psychology Laboratory

Prereq.: -
U (Fall, Spring)
2-3-7 Institute LAB

Core subject for students majoring in manage-
ment science. Surveys individual and social
psychology and organization theory inter-
preted in the context of the managerial environ-
ment. Laboratory involves projects of an
applied nature in behavioral science. Em-
phasizes use of behavioral science research
methods to test hypotheses concerning or-
ganizational behavior.
T. J. Allen

15.305 Leadership and Management

Prereq.: Permission of instructor
U (Fall)
3-0-6

Survey of basic principles for successfully
managing and leading people, particularly in
public service and the military. Develops skills
in topics such as oral and written communica-
tion techniques, planning, team building,
motivation, ethics, decision-making, and
managing change. Relies heavily on interac-
tive experiential classes with case studies, stu-
dent presentations, role plays, and discussion.
Also appropriate for non-management science
majors.
R. Rooney, D. Ancona

15.306 Behavioral Science Research
Methods

(Subject meets with 15.347)
Prereq.: -
U (Fall)
4-0-8

Introduces the process of social research, em-
phasizing the conceptualization of research
choices to maximize validity, relevance, and
discovery. Includes research design experi-
ments, quasi-experiments, case studies and
specific data collection techniques (question-
naires, interviews, observation) as well as is-
sues in the understanding and analysis of
data. Meets with graduate subject 15.347.
L. Bailyn

15.309 Organizational Processes

Prereq.:
G (Fall, IAP, Spring, Summer)
4-0-8
Can be repeated for credit

Focuses on the organization of the future, iden-
tifies its characteristics, and explores the im-
plications for living in, managing, and leading
such an organization. Also focuses on skills
such as organizational diagnosis, teamwork,
and process analysis. Examines the creation
of the structures, rewards, career paths, and
cultures needed within the firm, and the allian-
ces, learning, and change practices needed to
maintain global performance. Restricted to first
year LFM students and students in the SDM
program. Subject continues through IAP and
Spring term.
R. Locke, T. A. Kochan, J. S. Carroll

15.310 Managerial Psychology
(Revised Units)

Prereq.: -
G (Fall, Spring)
2-1-6

Surveys social psychology and organization
theory interpreted in the context of the
managerial environment. Shares lectures with
15.301, with a separate recitation required.
Equivalent of 15.311 intended primarily for non-
Course 15 students, both graduate and under-
graduate. Deals with a number of diverse
subjects, including motivation and reward sys-
tems for engineers and scientists in industry;
the aging of technical groups; the manage-
ment of R&D matrix organizations, and the ar-
chitecture of R&D laboratories and its effect on
communication patterns in the organization.
T. J. Allen

15.311 Organizational Processes

Prereq.: -
G (Fall)
2-0-4

Subject enhances students' ability to take ef-
fective action in complex organizational set-
tings by providing the analytic tools needed to
analyze, manage, and lead the organizations
of the future. Emphasis on the importance of
the organizational context in influencing which
individual styles and skills are effective.
Employs a wide variety of learning tools, from
experiential learning to the more conventional
discussion of written cases. Subject centers on
three complementary perspectives on or-
ganizations: the strategic design, political, and
cultural "lenses" on organizations. Restricted
to first-year Sloan master's students.
P. Carile, J. Carroll, R. Fernandez, E. Westney

15.312 Managerial Decision-Making

Prereq.: 15.301 or 15.310 or 15.311 or
permission of instructor
G (Spring)
3-0-6 H-LEVEL Grad Credit

Examines managerial behavior with emphasis
on cognitive processes in judgment and
choice. Includes judgment under uncertainty,
biases and corrective procedures, risk percep-
tion, models of judgment and choice, decision
aids, group and organizational decision proces-
ses, negotiation, and markets.
J. S. Carroll

15.313 Teams in Organizations

Prereq.: 15.301 or 15.310 or 15.311 or
permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-6 H-LEVEL Grad Credit

Subject focuses on the skills and perspectives
necessary to make students better leaders,
members, and designers of teams. Through
lectures, discussion, roleplays, videotaping,
group exercises, and written assignments, stu-
dents learn not only the concepts but also how
to improve their own communication and
group membership skills. Topics include
negotiation, team decision-making, meeting
management, and team rewards.
D. G. Ancona

15.314 Power and Culture in Organizations

Prereq.: 15.301 or 15.310 or 15.311 or
permission of instructor
G (Spring)
3-0-6 H-LEVEL Grad Credit

Examines the determinants of political and c
tural dynamics in organizations and their ef-
fects on both corporate strategies and the
career prospects of individual managers.
Provides students with the concepts and tools
necessary for diagnosing the rules of the
game and the sources of power in organiza
tions. Special emphasis on applying the
frameworks and tactics studied in the desiu
of action plans for organizational and strate:
change.
Consult J. Van Maanen.

15.315 Planning and Managing Change

Prereq.: One subject in organizational psyc:
ogy and permission of instructor
G (Fall, Spring)
3-0-6 H-LEVEL Grad Credit

Basic models and tools used to analyze ans
change problem in human systems. Applica-
tion of these models and tools to actual
change projects chosen by members of the
class, to be completed during the course.
Group as well as individual projects, and week-
ly papers on progress. Models and tools drawn
from organization development theory. Primari-
ly for master's students, Sloan Fellows, and
Management of Technology students. Enrol
ment is limited to 35 students.
J. Van Maanen

15.316 Building & Leading Effective Teams

Prereq.: -
G (Summer)
1-0-2 [P/D/F]

An intensive one-week introduction to leader-
ship, teams, and learning communities. Intro-
duction of concepts and use of a variety of
experiential exercises to develop individual
and team skills and develop supportive
relationships within the Fellows class.
Restricted to first year LFM Fellows.
Consult J. S. Carroll.

15.317 Organizational Leadership and
Change

Prereq.: 15.794
Acad Year 2001-02: G (IAP, Spring)
Acad Year 2002-03: Not offered
4-0-8 H-LEVEL Grad Credit
Can be repeated for credit

Affords a structured debriefing of the LFM
internship experience with a focus on improv-
ing students' organizational change skills. Ex
amines leadership and its role in the change
process. Students learn more about
themselves as leaders, the concept of leader-
ship from various theoretical perspectives, an
leadership in today's organizations. Includes
lectures, discussions, guest speakers, ex-
periential exercises, field trips, and projects.
Grades are based on short papers written
throughout the term.
D. G. Ancona, J. S. Carroll
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,18 Leadership and Change in
0ranizations

eq.: 15.311 or 15.315 or 15.322 or permis-
of instructor
all)

'S H-LEVEL Grad Credit
oe repeated for credit

:,,ect's aim is to give a theoretical and practi-
nderstanding of leadership. Subject is
d on the three Cs of the Leadership

iel: catalyzing action, contingent on con-
and change signature. Catalyzing action

ides six steps: discovering the organiza-
developing relationships, building momen-
creating a vision, innovation and change,
learning. How you go through the stages
4nds on the context and who you are as
idividual. Learning is accomplished
ugh case studies, exercises, and self-
iction. Learning is internalized if students
some time to increase their own aware-
of who they are as leaders including his-
personality, and core assumptions and

- es. Subject enhances your ability to under-
sad yourself and to exercise leadership.
C 0. Ancona, J. S. Carroll

15.322 Organizational Psychology and
Sociology
R -vised Units)

P. ieq.: Permission of instructor
G Fall)
45 [P/D/F] H-LEVEL Grad Credit

A'- lyzes - through lectures, discussions, and
ius exercises - the human processes under-

organizational behavior. Restricted to
S in Fellows.
J Van Maanen

V 328 Special Seminar in Organization
Studies

P req.: Permission of instructor
G Fall, Spring)

ts arranged H-LEVEL Grad Credit
C u be repeated for credit

15.329 Special Seminar in Organization
St dies

P req.: Permission of instructor
G Fall, Spring)
b'lts arranged H-LEVEL Grad Credit
Ca n be repeated for credit

C. portunity for group study by graduate stu-
its on current topics related to organization

S dies not otherwise included in curriculum.
C suIt D. G. Ancona.

15.340J Seminar in Social Science
Research Methods

(Same subject as 16.451J, ESD.843J)
Prereq.: -
G (Fall)
2-0-4

An overview of social science research
methods designed to aid students whose
master's thesis research involves organization-
al, behavioral, or policy content. Emphasis on
the development of skills and insight to help im-
prove the quality of thesis research. Topics in-
clude the design and structure of research
projects, development of constructs and
measures, the selection and use of various
quantitative and qualitative research methods
(including survey design and administration
and field research methods), data analysis,
and reporting.
E. Rebentisch

15.341 Individuals, Groups, and
Organizations

Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Develops basic concepts for understanding in-
dividual, group, and organizational behavior
through critical analysis of important works in
the field. Areas covered: cognitive psychology,
behavioral decision-making, group process
and performance, and organizational culture
and adaptation. Emphasizes use of behavioral
science concepts for stimulating new and use-
ful behavioral science research. Primarily for
doctoral candidates in the Sloan School of
Management.
J. S. Carroll

15.342J Organizations and Environments

(Same subject as 11.262J)
Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

Examines theory and research on the relation-
ship of organizations to each other and to their
economic, political, and social environments.
Classic and contemporary approaches to com-
plex social systems, the dynamics of inertia
and change, the role of legitimacy, and the
production of change as an intended or unin-
tended consequence. Considers the relative
roles of voluntarism and determinism in the
pursuit of organizational agendas and in the
shaping of organizational environments, for ex-
ample, with respect to changing employment
relationships and environmentalism. Primarily
for doctoral students.
P. J. Boczkowski

15.343 Managing Transformations in Work,
Organizations, and Society

Prereq.: Permission of instructor
G (Fall)
3-0-6 H-LEVEL Grad Credit

Managerial issues addressed are associated
with changes and innovations occurring at
three levels of organizational activity: (1) in-
novations in work organization, employee
voice, and dispute resolution at the workplace;
(2) alternative compensation systems, gover-
nance structures, ownership arrangements,
and leadership at the strategic level; and (3)
relations with different groups in society. Guest
speakers and field research projects are
prominently featured.
T. A. Kochan

15.345 Doctoral Seminar in Behavioral and
Policy Sciences I

Prereq.: Permission of instructor
G (Fall)
2-0-4 [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

15.346 Doctoral Seminar in Behavioral and
Policy Sciences 11

Prereq.: Permission of instructor
G (Spring)
2-0-4 [P/F] H-LEVEL Grad Credit
Can be repeated for credit

A professional seminar for doctoral students to
report on their research, work on their thesis
proposals, and practice their job talks. Also
deals with general professional issues such as
publishing, searching for jobs, the academic
career, etc.
Consult L. Bailyn.

15.347 Doctoral Seminar in Research
Methods I

(Subject meets with 15.306)
Prereq.: Permission of instructor
G (Fall)
4-0-8 H-LEVEL Grad Credit

Introduces the process of social research, em-
phasizing the conceptualization of research
choices to ensure validity, relevance, and dis-
covery. Includes research design and techni-
ques of data collection as well as issues in the
understanding and analysis of data.
L. Bailyn

15.348 Doctoral Seminar in Research
Methods 11

Prereq.: 15.347 or permission of instructor
G (Fall)
3-0-3 H-LEVEL Grad Credit

A seminar that deals with the logic of data
analysis and the role of conceptualization in so-
cial science research. Also covers practical,
ethical, and ideological issues in the research
process.
L. Bailyn
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Management of
Technological Innovation
and Entrepreneurship

15.351 Introduction to Managing the
Innovation Process

Prereq.: 15.301 or 15.311
G (Fall, Spring)
3-0-6 H-LEVEL Grad Credit
Credit cannot also be received for 15.352

15.352 Introduction to Managing the
Innovation Process

Prereq.: 15.311
G (Spring)
3-0-3 H-LEVEL Grad Credit
Credit cannot also be received for 15.351

Introduction to the sources of technological in-
novation, economics of innovation, protection
of innovation rights, communication of techni-
cal information, capturing benefit from innova-
tion, organizing to manage the innovation
process, cooperation in the innovation
process, new ventures. 15.351 is a full-term
subject with greater detail on technology
strategy and on product development and im-
plementation. 15.352 is a half-term subject.
Students cannot receive credit for both sub-
jects.
15.351: S. Stern
15.352: E. A. von Hippel

15.353 Research Themes in Management of
Technology

Prereq.: Permission of instructor
G (Fall, Summer)
3-0-6 H-LEVEL Grad Credit

Successful origination, development, im-
plementation, and diffusion of product and
process innovations in industry. Effective or-
ganization and management of the technologi-
cal change process (marketing, R&D,
engineering, and manufacturing) in new ven-
tures, multidivisional and multinational
enterprises. Current research topics of MIT
faculty. Thesis research models and methods.
Restricted to Management of Technology Pro-
gram students.
J. M. Utterback

15.355 Technology and Innovation
Management for General Managers

Prereq.: Permission of instructor
G (Fall)
2-0-4 H-LEVEL Grad Credit

Managerial perspectives on development of
technological innovations for new and im-
proved products, services, and manufacturing
processes. Technology planning and strategy
approaches, including new venture structures
for business development and diversification.
Interfaces between R&D function and market-
ing and production. Issues relating to manag-
ing scientists and engineers as individuals, in
teams, and in large organizations. Restricted
to Sloan Fellows.
Consult E. B. Roberts.

15.356 Development of Concepts for Very
Novel Products and Services

Prereq.: -
G (Spring)
3-0-3

Until recently, development of very novel
products or services has largely been a matter
of chance and luck. Recent research into the
innovation process now makes it possible to
develop methods to systematically identify
product and service ideas that offer very novel
functionality to users. Subject examines both
research findings on idea generation proces-
ses and related practical concept development
methods. First-term half subject.
E. A. von Hippel

15.357 Guided Concept Development
Project

Prereq.: 15.356
G (Spring)
3-0-3 H-LEVEL Grad Credit

Subject allows students to develop their practi-
cal understanding of the idea generation
methods they have studied in 15.356. Stu-
dents with a particular area they want to
search, or who seek to develop an idea for a
new line of business or a new venture, are in-
vited to test idea generation methods, on their
area of special interest. Half-term subject.
E. A. von Hippel

15.358 The Software Business
(Revised Content)

Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-6

Seminar-style subject for those interested in
founding or growing a PC or Internet software
company, or working as a software company
manager, product or program manager, or in-
dustry analyst. Students examine approaches
used for organization and product develop-
ment at successful companies such as
Microsoft and Netscape. Studies the history of
the computer as well as key trends in different
software markets and internet commerce. Stu-
dents work in teams to help teach weekly ses-
sions and analyze a small set of "interesting
companies" that students select with the in-
structor.
M. A. Cusumano

15.361 The Human Side of Managing
Technology

Prereq.: Permission of instructor
G (Summer)
3-0-6 H-LEVEL Grad Credit

Examines human side of management of
professionals through application of behavioral
science research findings. Topics: motivating
and leading professional employees; manag-
ing uncertainty; career paths and orientatiors.
effective conflict management; managing hicgn.
ly creative individual contributors; managing
project teams and crossfunctional relation-
ships; group creativity and decision-making
processes; and others. Emphasis on manag-
ing professional individuals and groups in Re-
search, Development, and Engineering
environments and the leadership skills re-
quired to deal with them effectively throughout
the innovation process. Restricted to members
of the Management of Technology Program
R. Katz

15.365J Implementing Product and Process
Change

(Same subject as 13.685J)
Prereq.: 15.760 or 15.761 or permission of in-
structor
G (Spring)
3-0-6 H-LEVEL Grad Credit

Focuses on the management of product anu
process innovation and on economic, manage-
ment, and technological influences on im-
plementing product and manufacturing
change. Both sustaining and disruptive innova-
tions in products and manufacturing processes
covered in lectures, cases presented by the
leaders of change in different industries, a
class exercise, and project.
J. M. Utterback

15.369 Corporate Entrepreneurship:
Strategies for Technology and New
Business Development
(Revised Content)

Prereq.: 15.351 or 15.352 or 15.361
G (Fall)
3-0-6 H-LEVEL Grad Credit

Strategic and organizational issues in the
development of new technologies and new
business areas for existing firms. Issues ex-
amined from the perspectives of both large cor-
porations and emerging technology-based
enterprises. Linkages between internal and ex-
ternal sources of technology in major new busi-
ness development. Examination of internal
entrepreneurial ventures, alliances (especially
between large and new companies), joint ven-
tures, acquisitions, corporate venture capital in-
vestments, and contract product development
as alternative approaches. Brief overview of is-
sues faced in developing technology strategies
and plans. Outside speakers supplement facul-
ty lectures. Small group projects leading to
preparation of ambitious term reports.
Consult E. B. Roberts.
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15.370 Strategic Management for
Tefhnology Managers

Preieq.: 15.012
G Fall)
3.6 H-LEVEL Grad Credit

Inroduces basic concepts, frameworks, and
methodologies useful to managers formulating
ard implementing both business unit and cor-
puate level strategy. Most of the same
material covered in 15.901, but with some spe-
cia readings and exercises that focus on tech-
nology-driven industries and companies. Class
discussion focuses on case studies, but also
ui s readings, an occasional lecture, and
v!aoos. Restricted to students in the Manage-
ment of Technology Program.
S Hunter

15 377 R&D Process: Communications and
Organization

Prereq.: 15.301 or 15.310 or 15.311 or 15.361
G (Fall)
3-n-3 H-LEVEL Grad Credit

A ioview of research, beginning with reward
systems for and motivation of engineers and
scientists in industry. Deals with a number of
diverse subjects, ranging from the aging of
te hnical groups to the management of R&D
miirix organizations and the architecture of
R&D labs. Meets first half of semester.
T 1 Allen

15.379 Seminar in Management of
Technology
(Revised Units)

Prereq.: Permission of instructor
G Summer)
4- 2 H-LEVEL Grad Credit

Current practices and issues in the strategic
Management of Technology are analyzed and
discussed by leaders from industry and govern-
ment. Examines different approaches to
managing the technology function within a
broad organizational context, in seminar dis-
cussions and in the field. Restricted to
Management of Technology Program stu-
deots. Seminar continues into Fall term and
through Spring term.
D A. Weber

15.389 Global Entrepreneurship Lab
(New)

Prereq.: ~
G (Fall, IAP, Spring)
6-0-6 H-LEVEL Grad Credit
Can be repeated for credit

Enables teams of engineering, science, and
minagement students to work with the top
management of international high tech start-
ups and gain hands-on experience in starting
and running a new enterprise outside the
United States. Lectures expose students to the
issues and policies that affect the climate for in-
novation and start-up success around the
world. Subject begins in the second half of the
fall semester. Continues for 2-3 weeks during
lAP, when students spend time at company
sites. Subject concludes in the first half of the
spring semester. Students must complete all
three components to recieve credit.
S. Johnson, R. Locke, K. Morse

15.390 New Enterprises

Prereq.: Permission of instructor
G (Fall, Spring)
2-1-6 H-LEVEL Grad Credit

Subject covers the process of identifying and
quantifying market opportunities, then concep-
tualizing, planning, and starting a new, technol-
ogy-based enterprise. Topics include:
opportunity assessment, the value proposition,
the entrepreneur, legal issues, entrepreneurial
ethics, the business plan, the founding team,
and seeking funds. Each student develops a
detailed business plan for a startup. Subject in-
tended for students who want to start their own
business, further develop an existing business,
be a member of a management team in a new
enterprise, or better understand the
entrepreneur and the entrepreneurial process.
N. Afeyan, H. Anderson, T. Dagres, K. Zolot

15.391 Raising Early Stage Capital
(New)

Prereq.:
G (Spring)
3-0-3 H-LEVEL Grad Credit

Prepares entrepreneurs to optimize the use of
outside advisors and to negotiate effective
long-term relationships with sources of fund-
ing, including venture capital. Students interact
with venture capitalists and other professionals
throughout the semester.
S. Johnson, S. Loessberg

15.392 Business Plans that Raise Money
(New)

Prereq.:
G (Fall)
2-0-4 H-LEVEL Grad Credit

Subject focuses on the business plan as a key
part of the process of starting a new venture.
Subject examines what is the business plan;
what does it contain; what is included in
specific sections; how is it developed; how is it
written; what are its uses; are different ver-
sions acceptable; how to analyze and evaluate
the business plan; and what do investors look
for in a business plan. Some students may al-
ready have business ideas they wish to pur-
sue; other students learn about the
development of a business plan by contribut-
ing to the evolution of another student's busi-
ness idea. In conjunction with the IAP
Entrepreneurship Series, subject is highly
recommended for students who intend to par-
ticipate in the MIT $50K Entrepreneurship
Competition.
R. Olive

15.393 Technology Strategy for New
Enterprises
(Revised Content)

Prereq.: 15.901 or 15.011 or equivalent
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-6 H-LEVEL Grad Credit

Focuses on building a technology strategy in
start-up organizations in new industries. Out-
lines tools for formulating and evaluating tech-
nology strategy in entrepreneurial start-ups,
including an introduction to models of tech-
nological evolution, models of new firm
strategy development, and models of organiza-
tional dynamics and innovation. Topics
covered include: making money from innova-
tion; competition between technologies;
strategies for competing against established in-
cumbents; organization of R&D; technology
portfolio development; and theories of diffusion
and adoption. Taught using a combination of
readings and case studies. Covers much of
the same conceptual material as 15.912 but
with an emphasis on entrepreneurial start-ups.
Case study material is mainly from start-up
and fast-growing firms.
F. Murray

15.394 Designing and Leading the
Entrepreneurial Organization
(New)

Prereq.: Permission of instructor
G (Spring)
3-0-6 H-LEVEL Grad Credit

To build a high-growth, sustainable firm, an
entrepreneur must know how to locate and
recruit talented people and how to manage
and retain them. Subject focuses on building,
running, and growing an organization. Stu-
dents examine three central themes: how to
think analytically about designing organization-
al systems; how leaders, especially founders,
play a critical role in shaping an organization's
culture; and how to build a successful organiza-
tion for the long-term. Through a series of
cases, lectures, and readings, students ad-
dress the principles of organizational architec-
ture, group behavior and performance,
interpersonal influence, leadership and motiva-
tion in entrepreneurial settings. Students
develop competencies in organizational
design, human resources management, and
organizational behavior in the context of a
new, small firm.
D. Burton

15.395 Entrepreneurship Without Borders

Prereq.: Permission of instructor
G (Spring)
3-0-6 H-LEVEL Grad Credit

Examines the opportunities and problems for
entrepreneurs outside the US, particularly in
emerging markets. Students gain under-
standing of the linkage between business en-
vironment and new business creation; and
learn the analytics of venture finance. In addi-
tion to discussing the range of global
entrepreneurial situations, student groups pick
one particular market opportunity on which to
focus and develop an outline business plan.
Classroom interactions based primarily on
case studies.
S. Johnson, R. Locke
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15.396 Special Seminar in Entrepreneurship

Prereq.: Permission of instructor
G (Fall, IAP, Spring)
Units arranged

Opportunity for group study by graduate stu-
dents on current topics related to entrepreneur-
ship not otherwise included in the curriculum.
K. Morse

15.397 Special Seminar in Entrepreneurship

Prereq.: Permission of instructor
G (Fall, IAP, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Opportunity for group study by graduate stu-
dents on current topics related to entrepreneur-
ship not otherwise included in the curriculum.
K. Morse

15.398 Proseminar in New Product and
Venture Development: Entrepreneurs in the
Next Economy
(Revised Content)

Prereq.: Must be member of associated track
G (Spring)
2-0-4 H-LEVEL Grad Credit

The internet is comprised of content providers,
search engines, portals, e-commerce sites,
and infrastructure providers. In the year 2000,
$100 billion of new venture funds were raised,
of which 60% went to internet and internet-re-
lated companies. Subject examines parts of
the internet industry (search engines, portals,
broadband, content, infrastructure, etc.) and
hosts a guest entrepreneur who is defining
that segment. Case studies are used where
available and helpful. Students have the oppor-
tunity to meet and interact with the speakers.
H. Anderson, T. Dagres, K. Zolot

15.399 Entrepreneurship Lab

Prereq.: Permission of instructor and 15.390 or
equivalent
G (Fall, Spring)
2-1-9 H-LEVEL Grad Credit

Teams of science, engineering, and manage-
ment students participate actively one day a
week on-site with the top management of high
tech start-ups in order to gain hands-on ex-
perience in starting and running a new ven-
ture. Student projects focus on one urgent
aspect of the start-up such as marketing plans,
competitor analysis, financing, business plan
writing, Web/IT strategy, etc. Evening classes
enable participants to discuss venture issues
with fellow students, professors, and guest
speakers. Enrollment and short statement of
objectives required from students one month
before class to enable best match of students
with host companies.
Consult K. Morse, J. Preston.

Finance

15.401 Finance Theory I

Prereq.: -
G (Fall, Spring)
3-0-6

Core theory of modern financial economics
and financial management, concentrating on
capital markets and investments. Required for
most finance electives and for the Financial
Management and Financial Engineering
Tracks. Topics: functions of capital markets
and financial intermediaries, fixed-income in-
vestments, diversification and portfolio selec-
tion, valuation theory and equilibrium pricing of
risky assets, the theory of efficient markets,
and an introduction to derivatives.
S. C. Myers, J. Wang, G. A. Willard

15.402 Finance Theory 11

Prereq.: 15.401
G (Fall, Spring)
3-0-6

Continuation of Finance Theory 1, concentrat-
ing on corporate financial management.
Topics: Capital investment decisions, security
issues, dividend policy, optimal capital struc-
ture, hedging and risk management, futures
markets and real options analysis.
S. C. Myers, D. Scharfstein

15.407 Finance Theory

Prereq.: 14.01 or 15.011, 15.501 or 15.515
G (Fall)
3-0-6 H-LEVEL Grad Credit

Core theory of capital markets and corporate
finance. Topics: functions and operations of
capital markets, analysis of consumption-in-
vestment decisions of investors, diversification
and portfolio selection, valuation theory and
equilibrium pricing of risky assets, theory of effi-
cient markets, and investment and financing
decisions of firms. Theoretical foundation for
further study and practical applications.
J. Wang

15.411 Financial Management

Prereq.: 15.511, 15.515
G (Fall)
3-0-6 H-LEVEL Grad Credit

Introduction to corporate finance including:
forecasting funding needs; optimal financial
structure; project and company valuation; and
the basics of mergers and acquisitions.
Restricted to Sloan Fellows.
Consult J. Lewellen.

See also 15.136J.

15.412 Financial Management

Prereq.: 15.515 or 15.516
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall, Spring)
3-0-6 H-LEVEL Grad Credit

Introduction to investments and corporate
finance. Topics include: project and company
valuation, capital budgeting, risk and return n
capital markets, the pricing of stocks and
bonds, corporate financing and dividend
policy, the cost of capital, and financial op-
tions. Subject provides a broad overview of
both theory and practice. Primarily for students
not concentrating in finance.
K. French

15.414 Financial Management

Prereq.: 15.012, 15.515
G (Fall)
3-0-6 H-LEVEL Grad Credit

Introduction to investments and corporate
finance. Topics include: project and company
valuation, capital budgeting, risk and return
capital markets, the pricing of stocks and
bonds, corporate financing and dividend
policy, the cost of capital, and financial op-
tions. Subject provides a broad overview of
both theory and practice. Restricted to
Management of Technology students.
J. Lewellen

15.416J Introduction to Financial
Economics

(Same subject as 14.416J)
Prereq.: 14.121, 14.122
G (Fall)
4-0-8 H-LEVEL Grad Credit

Foundations of modern financial economics,
individuals' consumption and portfolio
decisions under uncertainty; valuation of fina
cial securities. Topics include: expected utility
theory; stochastic dominance; mutual fund
separation, portfolio frontiers; capital asset pre.-
ing model; arbitrage pricing theory; Arrow-
Debreu economies; consumption and portfoi
decisions; spanning; options; market imperfe
tions; no trade theorems; rational expecta-
tions; financial signaling. Primarily for doctor:
students in accounting, economics, and
finance.
S. Ross

15.426J Real Estate Finance and
Investment

(Same subject as 11.431J)
Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
4-0-8 H-LEVEL Grad Credit

See description under subject 11.431J.
Staff

15.427J Real Estate Capital Markets

(Same subject as 11.432J)
Prereq.: 11.431J; 15.401, 15.402, or 15.407
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject 11.432J.
Staff
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15 '31 Entrepreneurial Finance

2q.: 15.402, 15.434
-, Spring)
H-LEVEL Grad Credit

S.. ect examines the elements of
Ppreneurial finance, focusing on technol-
Dased start-up ventures, and the early
s of company development. Subject ad-

-,ses key questions which challenge all
,epreneurs: how much money can and
uld be raised; when should it beraised and

whom; what is a reasonable valuation of
rompany; and how should funding be struc-
i Subject aims to prepare students for
u decisions, both as entrepreneurs and
are capitalists.

-,harfstein, A. Schoar

15,433 Investments
Prp eq.: 15.401 or 15.407

--all, Spring)
2o H-LEVEL Grad Credit

F 'incial theory and empirical evidence useful
n making investment decisions. Topics in-
e: portfolio theory, equilibrium models of

s-<Lirity prices (including the capital asset pric-
model and the arbitrage pricing theory), the

a airical behavior of security prices, market ef-
ncy, performance evaluation, and be-

-a. oral finance. If subject is oversubscribed,
' rity is given to Course 15 students.

rench, A. Lo

15.434 Advanced Corporate Finance
P-vised Content)

P ,req.: 15.401 or 15.407 or 15.411 or 15.414;
.102

3. 6 H-LEVEL Grad Credit

A "anced topics in corporate finance including
plex valuations, static and dynamic capital

trcture, risk management, and real options.
S ect considers the asymmetric information
an incentive problems; security design;
r. ucturing; bankruptcy; and corporate con-

a ind governance issues.
F ,squith

15.436 International Financial Markets

Proreq.: 15.012, 15.401 or 15.407
G all)
3 6 H-LEVEL Grad Credit

Aysis of financial markets and instruments
ontext of globalization. Currency market;
)ange rate determination; statistical proper-
of exchange rates. Currency futures and

or ons. Hedging foreign exchange risk and
ni.':aging foreign exchange exposure. Euro-
currency market and related derivatives
market. International bond market, swap
market, and equity market. Asset allocation
and asset pricing in face of volatile real ex-
change rates. International portfolio manage-
ment and performance measurement.
Ccnsult D. Scharfstein.

15.437 Options and Futures Markets

Prereq.: 15.401 or 15.407
G (Fall, Spring)
3-0-6 H-LEVEL Grad Credit

Develops option pricing theory. Applies theory
to valuation of put and call options, loan
guarantees, and corporate liabilities. Empirical
tests of the models and investment strategies.
Futures markets, emphasizing financial futures
and their uses. If subject is oversubscribed,
priority is given to Course 15 students.
G. A. Willard, J. C. Cox

15.438 Investment Banking

Prereq.: 15.401 or 15.407, 15.437
G (Spring)
3-0-6 H-LEVEL Grad Credit

Surveys the investment banking industry and
the financial markets and intermediaries dealt
with by the industry. Description of trading and
hedging techniques. Analysis of new financial
innovations and analytical techniques. Special
emphasis on fixed income securities. If subject
is oversubscribed, priority is given to Course
15 students.
J. C. Cox

15.439 International Corporate Finance

Prereq.: 15.401 and 15.402, or 15.407
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-6 H-LEVEL Grad Credit

Theory and practice of investment, financing,
contracting, and risk management decisions of
firms operating internationally, with emphasis
on interactions of financial considerations with
operating strategy and tactics. Implications of
fluctuating exchange rates, differing fiscal
regimes, distorted and segmented capital
markets, and cross-border risks for corporate
decisions.
Consult K. French.

15.440J Advanced Financial
Economics I

(Same subject as 14.440J)
Prereq.: 15.416J
G (Spring)
3-0-9 H-LEVEL Grad Credit

Covers advanced topics in the theory of finan-
cial markets with a focus on continuous time
models. Topics include: multiperiod securities
markets and martingales; pricing of contingent
securities such as options; optimal consump-
tion and portfolio problems of an individual;
dynamic equilibrium theory and the Intertem-
poral Capital Asset Pricing Model; and term
structure of interest rates. Primarily for doctoral
students in accounting, economics, and
finance.
D. Vayanos

15.441J Advanced Financial
Economics 11

(Same subject as 14.441J)
Prereq.: 14.121, 14.122, or 15.416J
G (Fall)
3-0-9 H-LEVEL Grad Credit

Surveys selected topics in current advanced re-
search in corporate finance. Theoretical and
empirical analyses of corporate financing and
investment decisions. Some background in in-
formation economics and game theory is use-
ful. Primarily for doctoral students in
accounting, economics, and finance.
D. Vayanos

15.442J Advanced Financial
Economics III

(Same subject as 14.442J)
Prereq.: 14.382, 15.416J, or permission of in-
structor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Recent empirical methods in finance, includ-
ing: the estimation and testing of market ef-
ficiency, the random walk hypothesis, the
CAPM/APT, various term structure models, op-
tion pricing theories, and market microstruc-
tures; performance evaluation; bond rating and
default analysis; event study methodology;
continuous-time econometrics; and general
time series methods. An empirical term project
is required. Some econometric background
and rudimentary computer programming skills
are assumed. Primarily for doctoral students in
finance, accounting, and economics.
A. W. Lo

15.443 Entrepreneurial Finance

Prereq.: 15.434
G (Fall)
3-0-6 [P/D/F] H-LEVEL Grad Credit

Students study process of funding new ven-
tures, and analyze perspectives of key par-
ticipants in this process: entrepreneurs, private
equity investors (venture capitalists, angels,
buyout funds), and investors in private equity
funds. Case studies, lectures, and class discus-
sions.
D. Scharfstein

15.448-15.449 Special Seminar in Finance

Prereq.: 15.401 and 15.402, or 15.407
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Opportunity for group study by graduate stu-
dents on current topics related to finance not
otherwise included in curriculum.
D. Scharfstein
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15.450 Analytics of Financial Engineering

Prereq.: 15.401, 15.402, 15.437
G (Spring)
3-0-6 H-LEVEL Grad Credit

Mathematical, statistical, and computational
methods used most often in quantitative finan-
cial analysis, including: the Ito calculus, estima-
tion of stochastic processes, Monte Carlo
simulation, numerical solutions of derivative
pricing formulas, and advanced time series
analysis. Lectures cover methods, and finan-
cial applications are developed in intensive
computer-oriented problem sets. Some
rudimentary computer skills are required.
A. W. Lo

15.451 Proseminar in Financial Engineering

Prereq.: 15.401 and 15.402, or 15.407
G (Fall, Spring)
2-0-4 H-LEVEL Grad Credit
Can be repeated for credit

Seminar provides students a unique oppor-
tunity to tackle original research problems in
financial engineering that have been posed by
leading experts from the financial community.
These experts - typically senior partners,
managing directors, and high-level corporate
officers - pose problems in financial engineer-
ing that they are currently facing in their busi-
nesses, problems that are currently unsolved.
Students are assigned to teams and each
team is assigned one such problem. The
team's solution is then presented at a seminar
which is open to the entire MIT community.
S. C. Myers

15.452 Proseminar in Financial Management

Prereq.: 15.401 and 15.402, or 15.407
G (Fall)
2-0-4 H-LEVEL Grad Credit
Can be repeated for credit

The proseminar has two principal goals: to
bridge the gap between finance theory and
finance practice; and to introduce students to
the broader financial community. Both are ac-
complished by student participation in a series
of proseminars with industry guest speakers.
Each guest, in collaboration with finance facul-
ty, provides a problem and materials to a team
of students. Each team then prepares a report
and presents their analysis to the guest
speaker and other students for evaluation and
feedback.
K. French

Accounting

15.501 Introduction to Financial and
Managerial Accounting

(Subject meets with 15.516)
Prereq.: 14.01 or equivalent
U (Fall, Spring)
3-0-9

Studies basic concepts of financial and
managerial reporting. Viewpoint is that of
readers of financial and managerial reports
rather than the accountants who prepare
them. Meets with subject 15.516. If subject is
oversubscribed, priority is given to Course 15
students. Not recommended for freshmen.
J. Sabino

15.511 Financial and Management
Accounting

Prereq.: -
G (Summer)
3-0-6

Studies basic concepts of financial and
managerial accounting. Viewpoint is that of the
users of accounting information (especially
managers) rather than the preparer (the ac-
countant). Restricted to Sloan Fellows.
Consult S. J. Sacca.

15.512 Managerial and Financial Accounting

Prereq.: -
G (Summer)
3-0-6

As users of accounting information, technology
managers must also understand the underly-
ing concepts regarding the preparation and im-
plications of the information being used. This is
examined, as well as the ways in which ac-
counting information can be useful to
managers in decision-making and control
within the organization. Restricted to Manage-
ment of Technology students.
R. W. Olive

15.513 Financial and Managerial Accounting
(New)

Prereq.:
G (Summer)
4-0-8

Intensive introduction to the preparation and in-
terpretation of financial information for inves-
tors (external users) and managers (internal
users). Adopts a decision-maker perspective
of accounting by emphasizing the relation be-
tween accounting data and the underlying
economic events that generated them. Assign-
ments include: textbook problems, analysis of
financial statements, and cases. Restricted to
Leaders for Manufacturing students.
G. Plesko

15.515 Financial Accounting
(Revised Units)

Prereq.: -
G (Fall)
4-0-5

An intensive introduction to the preparation
and interpretation of financial information.
Adopts a decision-maker perspective of ac-
counting by emphasizing the relation betwecn
accounting data and the underlying economic
events generating them. Class sessions are a
mixture of lecture and case discussion. Assign-
ments include textbook problems, analysis of
financial statements, and cases. Restricted tn
first-year Sloan Master's students.
G. Plesko, R. Frankel

15.516 Introduction to Financial and
Managerial Accounting

(Subject meets with 15.501)
Prereq.: Permission of instructor
G (Fall, Spring)
3-0-9 (H except XV)

Meets with subject 15.501. If subject is ove'
subscribed, priority is given to Course 15 stu-
dents. See description under subject 15.501
J. Sabino

15.518 Taxes and Business Strategy

Prereq.: 15.501 or 15.511 or 15.515 or 15.53
G (Fall, Spring)
3-0-6 H-LEVEL Grad Credit

Subject provides a conceptual framework for
thinking about taxes. Applications covered in-
clude mergers and acquisitions, tax arbitrage
strategies, business entity choice, executive
compensation, multi-national tax planning, and
others. Aimed at investment bankers and con-
sultants who need to understand how taxes af-
fect the structure of deals; managers and
analysts who need to understand how firms
strategically respond to taxes; and
entrepreneurs who want to structure their finan-
ces in a tax-advantaged manner.
Consult P. Asquith.

15.521 Management Accounting and
Control

Prereq.: 15.501 or 15.511 or 15.515 or 15.516
G (Spring)
2-0-4 H-LEVEL Grad Credit

Examines management accounting and re-
lated analytical methodologies for decision-
making and control in profit-directed
organizations. Product costing, budgetary con-
trol systems, and performance evaluation sys-
tems for planning, coordinating, and
monitoring the performance of a business.
Defines principles of measurement and
develops framework for assessing behavioral
dimensions of control systems; impact of dif-
ferent managerial styles on motivation and per-
formance in an organization.
S. P. Kothari
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15.522 Security Design and Corporate
Financing

pueq.: 15.433 or 15.434
G :spring)
3 6 H-LEVEL Grad Credit

ExIrfnines how corporations choose securities
a' A markets to finance themselves. These are
desions which the firm must make after it has
denrmined its financial policies including capi-
!ai structure and dividend policy. Subject dis-
cusses recent trends in corporate financing
in- uding globalization, secularization, and
tra rsformation. Explores new securities and in-
sti:'tional factors, particularly tax and account-
in, factors that affect their design.
P Asquith

15.535 Business Analysis Using Financial
Statements

Pireq.: 15.501 or 15.511 or 15.515 or 15.516;
5411 or 15.414 or 15.401 or 15.407

G Fall, Spring)
3-6 H-LEVEL Grad Credit

Uses a case approach to develop a framework
for business analysis. Provides students with
tools for business analysis, including strategic,
ac-ounting, financial, and prospective
analysis. Concepts are then applied to a num-
be, of decision-making contexts, such as credit
anysis, investor communications, merger
analysis, financial policy decisions, and
sewurities analysis.
S P. Kothari, E. Eccher

15 539 Doctoral Seminar in Accounting

P req.: 15.515
G ,Spring)
Units arranged H-LEVEL Grad Credit
COi be repeated for credit

Designed primarily for doctoral students in ac-
counting and related fields. The reading list
consists of accounting research papers. The
oLective of the course is to introduce research
topics, methodologies, and developments in
ac, ounting.
S P Kothari

15 545 Mergers and Acquisitions: The
Market for Corporate Control

Prereq.: 15.401 or 15.407 or 15.411 or 15.414;
15 402; 15.434; 15.511 or 15.515 or 15.516
G (Spring)
2-0-4 H-LEVEL Grad Credit

Probably the most dramatic events in a
co poration's history involve the decision to ac-
qure another firm or the decision to oppose
be ng acquired. This is also one of the areas of
management most thoroughly documented in
the financial press and the academic literature.
Sbject explores three aspects of the merger
and acquisition process: the strategic decision
to acquire, the valuation decision of how much
tc pay, and the financing decision on how to
fund the acquisition. Class sessions alternate
between discussions of academic readings
and applied cases.
Consult P. Asquith.

Information Technologies

15.561 Information Systems: From
Technology Infrastructure to the Networked
Corporation

Prereq.: Permission of instructor
G (Spring)
2-0-4 H-LEVEL Grad Credit

Subject covers technology concepts and
trends underlying current and future develop-
ments in information technology, and fun-
damental principles for the effective use of
computer-based information systems. Special
emphasis on networks and distributed comput-
ing, including the World Wide Web. Other
topics include: hardware and operating sys-
tems, software development tools and proces-
ses, relational databases, security and
cryptography, enterprise applications and busi-
ness process redesign, and electronic com-
merce. Hands-on exposure to Web, database,
and graphical user interface (GUI) tools.
Primarily for Sloan master's students.
C. N. Dellarocas, B. N. Grosof, T. W. Malone

15.563 Inventing the Organizations of the
21st Century

Prereq.: 15.561 or permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-6 H-LEVEL Grad Credit

Focuses on alternative ways work may be or-
ganized in the future. Special emphasis on
how new computer and communications tech-
nologies, along with new views of human na-
ture, may enable new organizational forms to
emerge. Topics include: examples of new or-
ganizational forms (such as networked or-
ganizations, "adhocracies," virtual
corporations, and electronic markets), new
technologies (such as computer-supported
cooperative work, groupware, and EDI), and
new concepts for organizational design (such
as business process analysis).
T. W. Malone

15.564 Information Technology I

Prereq.: Permission of instructor
G (Fall, Spring)
4-0-8 H-LEVEL Grad Credit

Broad coverage of technology concepts under-
lying modern computing and information
management. Topics include computer ar-
chitecture and operating systems, relational
database systems, graphical user interfaces,
networks, client/server systems, enterprise ap-
plications, cryptography, and the World Wide
Web. Hands-on exposure to Internet services,
Microsoft Access database management sys-
tem, and Lotus Notes.
C. Dellarocas

15.565J Integrating eSystems: Technology,
Strategy, and Organizational Factors

(Same subject as ESD.565J)
Prereq.: Permission of instructor
G (Spring)
3-0-6 H-LEVEL Grad Credit
Credit cannot also be received for 15.578 or
ESD.565J

Addresses trends and perspectives of the Infor-
mation Technology (IT) industry, with an em-
phasis on modern communications and
Internet technologies and database and Web
technologies, and its role in supporting the in-
tegration of systems. Presents framework for
understanding integrating concepts essential
to the IT industry and the strategic and or-
ganizational factors impacting success of IT in
business.
Consult S. E. Madnick.

15.566 Information Technology as an
Integrating Force in Manufacturing

Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
2-0-4 H-LEVEL Grad Credit

Focus on the key role that information technol-
ogy plays in enabling organizational change
and integration, especially in manufacturing.
Topics include: trends in core technologies, in-
cluding computer hardware, software, com-
munications, and networks; the development
and evolution of the Internet and World Wide
Web; business models for electronic com-
merce; reinventing business processes and
supply chain management; evaluating and
managing the use of advanced information
technologies in manufacturing; and new tech-
nology-enabled forms of working and organiz-
ing.
W. J. Orlikowski, E. Brynjolfsson, T. W. Malone

15.567 Introduction to eCommerce

Prereq.: 15.561 and 15.810, or permission of
instructor
G (Fall)
3-0-6 H-LEVEL Grad Credit

Internet technology and its use in business
and commerce. Consumer choice, search, and
implications for competition. Pricing and bun-
dling of information goods. Agents, shopbots,
auctions, and intelligent markets. Personaliza-
tion and targeted communications. Retailing
and business to business applications.
Security, encryption, and payment systems.
Privacy and intellectual property. Lectures,
guest speakers, and projects.
E. Brynjolfsson
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15.568 Management Information Systems

Prereq.: Permission of instructor
G (Fall, Spring)
3-0-6 H-LEVEL Grad Credit

Concepts, frameworks, tools, techniques, and
processes that assist management in its inter-
action with and direction of computer-based in-
formation systems today. Discusses the
impact of the Internet, changes in the IT in-
dustry, and changes in other industries as a
result of IT. Also notes the redesign of informa-
tion flows to meet the needs of both control
and empowerment in the era of the global infor-
mation infrastructure and networked organiza-
tions. Emphasizes managerial point of view
and organizational issues involved in manag-
ing a firm's information resources.
W. Orlikowski

15.571 e-Business Models
(New)

Prereq.: Permission of instructor
G (Spring)
3-0-6 H-LEVEL Grad Credit

Changing the basis of competition, e-Business
means doing business electronically by bring-
ing together buyers and sellers. The growth of
e-business moves businesses from the place
to the space. The familiar components of the
place: cash, checks, paper reports and docu-
ments, store fronts, and face to face meetings
remain important, but less so. In addition,
growing in importance is the space where infor-
mation in all its forms becomes digital and the
cost of replicating and distributing this informa-
tion approaches zero. The business models
for e-business are emerging, being simul-
taneously developed and market tested by
firms who are doing business electronically.
Subject focuses on how to understand the vi-
able e-business models for existing busi-
nesses. The challenges facing existing,
traditional, and successful firms that must
operate in both place and space are ad-
dressed in detail.
P. Weill

15.574 Theoretical Foundations for
Information Technology

Prereq.: Permission of instructor
G (Spring)
3-0-6 H-LEVEL Grad Credit

Presents a theoretical background for impor-
tant topics in information technology such as
efficiency of algorithms, computer perfor-
mance evaluation, computer communications,
parallel processing, and database manage-
ment systems. Important current topics, such
as integrating information from heterogeneous
sources, are stressed. Theoretical foundations
are drawn from areas such as combinatorics,
queuing theory, concurrency control, theorem
proving, and artificial intelligence. Primarily for
doctoral students and advanced master's stu-
dents. Offered every third year.
Consult S. E. Madnick.

15.575 Research Seminar in Information
Technology and Organizations: Economic
Perspectives

Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Builds upon relevant economic theories and
methodologies to analyze the changes in or-
ganization and markets enabled by Informa-
tion Technology, especially the Internet.
Typical perspectives examined include in-
dustrial organization and competitive behavior,
price theory, information economics, intangible
asset valuation, consumer behavior, search
and choice, auctions and mechanism design,
transactions cost economics and incomplete
contracts theory, and design of empirical
studies. Extensive reading and discussion of
research literature aimed at exploring the ap-
plication of these theories to business issues
and challenges raised by the Internet and re-
lated technologies. Primarily for doctoral stu-
dents. Offered every third year.
E. Brynjolfsson

15.576 Research Seminar in Information
Technology and Organizations: Social
Perspectives

Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

Examines the assumptions, concepts,
theories, and methodologies that inform re-
search into the behavioral aspects of informa-
tion technology. Extensive reading and
discussion of research literature aimed at ex-
ploring micro, group, and macro level social
phenomena surrounding the development, im-
plementation, use and implications of informa-
tion technology in organizations. Primarily for
doctoral students. Alternate years.
W. J. Orlikowski

15.578 Global Information Systems:
Communications and Connectivity Among
Information Systems

Prereq.: Permission of instructor
G (Spring)
3-0-6 H-LEVEL Grad Credit
Credit cannot also be received for 15.565J or
ESD.565J

Explores critical issues of communications and
connectivity among global and Internet-based
information systems from strategic, organiza-
tional, and technical perspectives. Strategic
connectivity: globalization and integration of in-
formation, competitive forces, interlinked value
chains. Physical connectivity: protocols and
technologies of local-area and wide-area, and
Internet communications networks. Logical
connectivity: distributed databases, data ex-
traction from Web sites, semantic reconcilia-
tion among heterogeneous sources.
Organizational connectivity: loosely coupled or-
ganizations, development of standards,
motivating strategic alliances.
S. E. Madnick

15.579-15.580 Special Seminar in
Information Technology

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Opportunity for group study by graduate sti-
dents on current topics related to informatio,
technology not otherwise included in cur-
riculum.
S. E. Madnick, T. W. Malone

15.597 Information Technology and
Business Transformation Proseminar

Prereq.: Restricted to members of ITBT Tra, -
G (Fall)
3-0-3 H-LEVEL Grad Credit

Field research work on issues involving the
use of information technology for business
transformation. Students, working in teams,
focus on an issue presented by a business or-
ganization. Research on the issue followed b,
a presentation and report made to the or-
ganization. Sample issues include use of the
Internet to connect to consumers, and im-
plementation of enterprise resource planning
systems.
C. Gibson

15.598 Information Technology and
Business Transformation Proseminar

Prereq.: -
G (Spring)
3-0-3 [P/D/F]

Seminar presents speakers who are Chief E
ecutive Officers, Chief Information Officers,
and consultants in a speaker series aimed at
enriching student understanding of the worlo
of Information Technology use and manage-
ment. CEOs are drawn from companies in th-
field of IT. Consultant presenters are those
focused on the use of IT in business transfor-
mation. Class interaction with the speakers s
encouraged.
C. Gibson

15.599 Workshop in Information Technoloiy

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged
Can be repeated for credit

Presentations by faculty, doctoral students,
and guest speakers of ongoing research reP
ing to current issues in Information Technol-
ogy, as well as discussions of key research
papers in the field. Specific topics determine
by the interest of participants and by new arf
important directions in Information Technol-
ogy. Background readings and active participa-
tion by students expected. Primarily for
doctoral students.
E. Brynjolfsson, W. Orlikowski
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5 The Manager's Legal Function

q.: Permission of instructor
,1, Spring)
H-LEVEL Grad Credit

des a basic understanding of legal issues
orporations meet during their existence.

Ns one firm throughout its life - from
to bankruptcy, first as a breakaway from
tablished high-tech firm, then proceeding
gh initial funding efforts, establishment of
pital and corporate structure, and through
ems in labor, trade secrets, contracts and
ist, product liability, and resolution of
national and domestic business disputes.
Nyhart, J. L. Akula

28 Patents, Copyrights, and the Law of
lectual Property

q.: Permission of instructor
pring)

S[PI/DF] H-LEVEL Grad Credit

ductory examination of the US law of intel-
al property, with emphasis on patents and
rights, and a brief look at trade secrets
rademarks. Comparisons made with
d to what can and cannot be protected,
rights the owner does and does not ob-
and how these rights come into being. Is-
relating particularly to new information
iologies highlighted. Assignments include
and statutory readings, written

aratory exercises, and student case
entations.
Meldman

1 335 Law and International Business

eq. -
pring)

H-LEVEL Grad Credit

inagement-oriented look at international
ness from a legal perspective. Em-
;izes East Asia, Europe, and the US. The
1 framework of trade regulation; transna-
d contracts; corporate accountability to
oyees, consumers and the environment;
* ompetition; intellectual property; and com-
international transactions such as joint

M&A, financial services, and privatiza-
The goal is to prepare managers to better
cise judgment in the many law-sensitive is-

s that arise in international business.
tkula

15.645 Government and the Management of
Technology

Prereq.: Permission of instructor
G (Fall)
3-0-6 H-LEVEL Grad Credit

The changing role of government in shaping
and directing the management of technology
in the civilian sector of the economy. Principal
themes: rationales, processes, and
mechanisms of government involvement;
promotion and regulation of technological
development and use by government; and in-
dustrial policy in the US and other countries. Il-
lustrative case studies: protection of individual
property, R&D policy, environmental regula-
tion, and administrative law.
J. D. Nyhart

15.647-15.649 Special Seminar in Law

Prereq.: -
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Opportunity for group study by graduate stu-
dents on current topics related to law not other-
wise included in curriculum.
J. D. Nyhart

15.655J Law, Technology, and Public
Policy
(Revised Units)

(Same subject as ESD.132J)
Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject ESD.132J.
N. A. Ashford, C. C. Caldart

15.657J Sustainability, Trade, and the
Environment

(Same subject as ESD.137J)
Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject ESD.137J.
N. A. Ashford

15.658J Legal Issues in the Development
Process

(Same subject as 11.340J)
Prereq.: Permission of instructor
G (Fall)
4-0-8 H-LEVEL Grad Credit

See description under subject 11.340J.
L. Bacow, E. Surkin

Industrial Relations and
Human Resource
Management

15.660 Strategic Human Resources

Prereq.: 15.311
G (Spring)
2-0-4 H-LEVEL Grad Credit

15.662 Strategic Human Resources

Prereq.: Permission of instructor
G (Spring)
3-0-6 H-LEVEL Grad Credit

Widespread restructuring has forced firms to
rethink relationships with employees. Subject
introduces general managers to the new
human resource challenges they are likely to
confront. Topics include: compensation sys-
tems; high-performance human resource sys-
tems; training programs; negotiation strategy
and tactics; downsizing; equal employment op-
portunity laws; workforce diversity and union-
management relationships. 15.662 restricted
to Sloan Fellows.
P. Osterman

15.664 Careers and Negotiations in the New
Economy
(Revised Content)

Prereq.: -
U (Fall)
3-0-6

Subject discusses how work is changing and
how careers are shaped within organizations.
It then presents negotiation theories and ideas
about power and influence in organizations,
and relates these to a range of questions
which arise in managing careers and organiza-
tions.
P. Osterman

15.665 Power and Negotiation

Prereq.: Permission of instructor
G (Spring)
3-0-6 H-LEVEL Grad Credit

Provides understanding of the theory and
processes of negotiation as practiced in a
variety of settings. Designed for relevance to
the broad spectrum of bargaining problems
faced by the manager and professional. Allows
students an opportunity to develop negotiation
skills experientially and to understand negotia-
tion in useful analytical frameworks. Em-
phasizes simulations, exercises, role playing,
and cases.
R. B. McKersie
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15.667 Negotiation and Conflict
Management

Prereq.: Permission of instructor
G (Spring)
3-0-6 H-LEVEL Grad Credit

Presents negotiation theory - strategies and
styles - within an employment context. Spe-
cial emphasis on sources of power in negotia-
tion. Covers conflict management as a first
party and as a third party (third-party skills in-
clude helping others deal directly with their con-
flicts, mediation, investigation, arbitration, and
helping the system itself to change as a result
of a dispute). Special cases include abrasive-
ness, dangerousness, racism, sexism,
whistleblowing, and ethics. Simulations of dif-
ficult situations such as cross-cultural mentor-
ing and an emergency. One double class.
Requires a commitment to attend all classes.
M. P. Rowe

15.674J Labor and Politics

(Same subject as 17.188J, 11.414J)
Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9

See description under subject 17.188J.
R. Locke

15.676 Industrial Relations Theory and
Research Seminar

Prereq.: Permission of instructor
G (Spring)
2-0-7 H-LEVEL Grad Credit
Can be repeated for credit

Historical evolution and assessment of re-
search in industrial relations. Introduces doc-
toral students to the field and explores where
their research interests fit within the broader
field. First part compares the normative as-
sumptions, theories, and methodologies used
by economists, historians, sociologists,
psychologists, and legal scholars from the lat-
ter nineteenth century to the present. Final por-
tion explores strategies for advancing research
on topics of current interest to participants.
T. A. Kochan

15.677J Urban Labor Markets and
Employment Policy
(Revised Content)

(Same subject as 11.427J)
Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

Subject discusses the broader trends in the
labor market, how urban labor markets func-
tion, public and private training policy, other
labor market programs, the link between labor
market policy and economic development, and
the organization of work within firms.
P. Osterman

15.678J Political Economy 1: Theories of
the State and the Economy

(Same subject as 17.100J, 14.781J)
Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 17.100J.
M. Piore

15.698 Special Seminar in Industrial
Relations and Human Resource
Management

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Opportunity for group study by graduate stu-
dents on current topics related to industrial
relations and human resource management
not otherwise included in curriculum.
Consult P. Osterman.

Operations Management

15.760 Introduction to Operations
Management

Prereq.: 15.060
G (Spring)
2-0-4 H-LEVEL Grad Credit

15.761 Operations Management

Prereq.: Permission of instructor
G (Summer)
3-0-6 H-LEVEL Grad Credit

Introduces students to problems and analysis
related to the design, planning, control, and im-
provement of manufacturing and service opera-
tions. Includes process analysis, project
analysis, materials management, production
planning and scheduling, quality management,
supply chain management, reengineering,
design for manufacturing, capacity and
facilities planning, and operations strategy.
15.760 primarily for graduate students in Sloan
School of Management. Course 15 under-
graduates must have 6.041, 15.053, and
15.501 as prerequisites.
L. M. Wein, C. H. Fine, D. Rosenfield

15.762 Operations Management Models
and Applications

Prereq.: 15.760 or 15.761 or permission of
structor
G (Spring)
2-0-4 H-LEVEL Grad Credit

Builds upon concepts developed in 15.760 and
15.761. Focuses on models and techniques
that operations managers use to diagnose ar,-j
evaluate operational performance, and make
short-term and long-term decisions. Through
lectures, computer exercises, and case discus-
sions, subject introduces various descriptive
and decision-support models and methods fer
inventory management, production planning
and scheduling, supply chain optimization,
capacity planning, and manufacturing systems
design. Strongly recommended for Operations
Management concentrators. Second half-term
subject.
S. C. Graves

15.764 The Theory of Operations
Management

Prereq.: 15.081 J or 6.251 J, 6.431, 15.760 a
15 .761
G (Spring)
3-0-6 H-LEVEL Grad Credit

Focus on theoretical work for studying opera-
tions planning and control problems. Topics
vary from year to year, and include inventory
theory, sequencing theory, aggregate produc-
tion planning, production scheduling, multi-
stage production/distribution systems,
performance evaluation, and flexible manuf
turing systems.
L. M. Wein

15.765J International Logistics
(Same subject as 1.265J, 13.67J, ESD.265,'
Prereq.: 1.260J, 1.261J, 1.262J, 15.760, or
permission of instructor
G (Spring)
2-0-4 H-LEVEL Grad Credit

See description under subject 1.265J.
H. Marcus, Staff

15.766 Process Management and Quality

Prereq.: Permission of instructor
G (Summer)
3-0-6 H-LEVEL Grad Credit

Teaches broad management skills and con-
cepts for improving processes and quality in
any environment. Subject includes manage-
ment strategy, outlook, commitment, and
methods that are applicable in any culture. I
cludes tools and approaches for quality
management, problem-solving, and improve-
ment activities through lectures, readings, ap-
plications (including written reports), and
participation in a workshop.
S. Shiba, D. B. Rosenfield
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15. 68 Managing Services: Concepts,
Design, and Delivery

Pr,, eq.: Permission of instructor
3 ;all, Spring)

3 H-LEVEL Grad Credit
Cr it cannot also be received for 15.778

Ex,,ores the difference between service and
,-.nufacturing operations, and the degree of

ict management skills and tools required.
vzes cases selected from a variety of ser-
operations with a particular focus on e-
rmerce. Guest speakers from specific
ice industries discuss the essence of
.aging those operations.

3 . Bitran

15.769 Manufacturing Strategy

Prr req.: 15.760 or 15.761 or permission of
rstructor
3 all, Spring)
3-6 H-LEVEL Grad Credit

Pr. vides unifying framework for analyzing
strategic issues in manufacturing. Analyzes
re ationships between manufacturing com-
par res and their suppliers, customers, and
corpetitors. Also covers decisions in technol-
ogy. facilities, vertical integration, human
re,. urces and other strategic areas. Explores
means of competition such as cost, quality,
ar: innovativeness as well as emerging topics
su . as outsourcing, globalization, and the ef-
ferts of the internet.
D 3. Rosenfield, C. Fine

15.770J Logistics Systems

(Same subject as 1.260J, ESD.260J)
Prereq.: Permission of instructor
G Fall)
3. :9 H-LEVEL Grad Credit

S, description under subject 1.260J.
J tasters, Y. Sheffi

15 771J Case Studies in Logistics and
Supply Chain Management

(Same subject as 1.261J, ESD.261J)
Prereq.: Permission of instructor
G (Spring)
3-0-6 H-LEVEL Grad Credit

See description under subject 1.261J.
J. Byrnes

15.778 Managing Services: Concepts,
Design, and Delivery

Prereq.: Permission of instructor
G (Summer)
2-0-4 H-LEVEL Grad Credit
Credit cannot also be received for 15.768

Explores the difference between service and
manufacturing operations, and the degree of
distinct management skills and tools required.
Analyzes cases selected from a variety of ser-
vice operations with a particular focus on e-
commerce. Guest speakers from specific
service industries discuss the essence of
managing those operations. Restricted to
Sloan Fellows and Management of Technol-
ogy students.
G. R. Bitran

15.779 Manufacturing Management

Prereq.: Permission of instructor
G (Summer)
2-0-4 H-LEVEL Grad Credit

Provides framework for analyzing strategic is-
sues in manufacturing. Analyzes the interface
between manufacturing and marketing, en-
gineering, quality, purchasing, finance, and ac-
counting. Devotes a moderate amount of time
to international manufacturing competition. In-
dustry guest speakers share their knowledge
and experience on manufacturing strategy.
Restricted to Sloan Fellows and Management
of Technology programs.
G. R. Bitran

15.783J Product Design and Development

(Same subject as 2.739J, ESD.32J)
Prereq.: 2.009 or 15.760 or 15.761 or permis-
sion of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Covers modern tools and methods for product
design and development. The cornerstone is a
project in which teams of management, en-
gineering, and industrial design students con-
ceive, design, and prototype a physical
product. Class sessions are conducted in
workshop mode and employ cases and hands-
on exercises to reinforce the key ideas. Topics
include: product planning, identifying customer
needs, concept generation, product architec-
ture, industrial design, concept design, and
design-for-manufacturing.
S. D. Eppinger

15.792J Proseminar in Manufacturing

(Same subject as 2.890J, 3.80J, 10.792J,
16.985J)
Prereq.: -
G (Fall, Spring)
Units arranged [P/D/F]
Can be repeated for credit

Provides an integrative forum for LFM stu-
dents and is the focus for projects in leader-
ship, service, and improvement. The seminar
covers a set of integrative manufacturing
topics or issues such as leadership and related
topics, and includes presentations by guest
speakers such as senior level managers of
manufacturing companies. The seminar is lar-
gely managed by students. Primarily for LFM
Fellows and Operations and Manufacturing
Track students.
D. B. Rosenfield

15.794 Research Project in
Manufacturing

Prereq.: Permission of instructor
G (Fall, Spring, Summer)
Units arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

A special projects subject designed for
Leaders for Manufacturing (LFM) students in
conjunction with on-site projects at LFM
partner companies. Student teams work on
faculty-supervised thesis research projects
that deal with a specific aspect of manufactur-
ing. Students required to summarize their work
in the context of understanding organization,
leadership, teamwork, and task management
in conjunction with 15.317.
D. B. Rosenfield

15.795 Seminar in Operations
Management

Prereq.: 15.760 or 15.761
G (Spring)
3-0-6 H-LEVEL Grad Credit
Can be repeated for credit

Topics vary from year to year. Typical ex-
amples from past years: manufacturing
strategy, technology supply chains.
C. H. Fine
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15.799 Workshop in Operations
Management

Prereq.: -
G (Fall, Spring)
Units arranged
Can be repeated for credit

Presentations by faculty, doctoral students,
and guest speakers of ongoing research relat-
ing to current issues in operations manage-
ment, including reports of research projects
(proposed or in progress) and informal discus-
sions of recent literature dealing with subjects
of special interest to participants. Primarily for
doctoral students.
Consult C. H. Fine, L. M. Wein.

Marketing

15.810 Introduction to Marketing

Prereq.: Completion of Sloan Master's Core
G (Fall, Spring)
2-0-4 H-LEVEL Grad Credit

Introduction to the concepts of marketing in-
cluding a customer orientation matched with at-
tention to competition and core strengths.
Explores how to listen to the customer, how to
design products and services, how to use com-
munication strategies such as advertising and
selling, and how to manage the channel of dis-
tribution. Primarily case-based with some lec-
tures. Class meets three times per week for
half the term. Restricted to graduate students
in the Sloan School of Management. Others
please note 15.812.
J. R. Hauser, D. /. Simester

15.811 Marketing Management

Prereq.: 15.063 or equivalent
G (Fall)
3-0-6 H-LEVEL Grad Credit

An examination of the key concepts and
processes of marketing, from the perspective
of the general manager. Customer analysis (in-
cluding buyer behavior and market segmenta-
tion) provides the foundation for marketing
strategy (involving product policy, pricing, com-
munication, and channels of distribution).
Restricted to Sloan Fellows.
J. R. Hauser

15.812 Marketing Management

Prereq.: 14.01
G (Fall, Spring)
3-0-6

Provides an overview of the major areas in
marketing. Introduces the concept of market-
ing as a means of creating value for con-
sumers. Emphasis placed on understanding
consumer needs and behavior. Coverage in-
cludes the major tools of the marketing mix:
segmentation and positioning, product develop-
ment and branding, channels of distribution,
pricing, advertising, and communication
strategies. Lectures, cases, guest speakers,
and a computer simulation. Not open to Sloan
graduate students.
B. Wernerfelt

15.814 Marketing Management

Prereq.: 15.061 or equivalent
G (Fall)
3-0-6 H-LEVEL Grad Credit

An examination of the key concepts and
processes of marketing, with emphasis on the
relationship of marketing and technology.
Analysis of customers, competition, and core
strengths provides the foundation for market-
ing strategy (involving product policy, pricing,
communication, and channels of distribution).
Restricted to Management of Technology stu-
dents.
J. Hauser

15.820 Advanced Marketing
Management

Prereq.: 15.810 or 15.811 or 15.812 or 15.814
G (Spring)
2-0-4 H-LEVEL Grad Credit

Concentrates on advanced topics in market-
ing. Guest speakers, projects, and team par-
ticipation in a marketing strategy game.
Primarily for Sloan School of Management
graduate students; others admitted by permis-
sion of instructor.
Consult J. R. Hauser.

15.821 Listening to the Customer

Prereq.: -
G (Fall)
3-0-3

Introduction to "soft consumer research
methods, useful for getting quick customer
input into decisions on product design and
development, strategic positioning, advertising,
and branding. Covers interview techniques, ob-
servational methods, Voice of the Customer,
focus groups, and analyses suitable for qualita-
tive data. Introduces new information-gather-
ing methods in development at MIT.
D. Prelec

15.822 Strategic Market Measurement

Prereq.: 15.061 or equivalent
G (Fall)
3-0-3 H-LEVEL Grad Credit

A project subject that teaches students how to
create, carry out, interpret, and analyze a
market research questionnaire. Emphasis on
discovering market structure and segmenta-
tion, but students can pursue other project ap-
plications. Includes a user-oriented treatment
of multivariate analysis (factor analysis, multi-
dimensional scaling, conjoint and cluster
analysis).
D. Prelec

15.823 Marketing and the Internet

Prereq.: 15.810 or equivalent
G (Spring)
3-0-6 H-LEVEL Grad Credit

The Internet and its role in marketing. How
Internet affects products, pricing, distributio
and communication with customers. Busine:..
to business applications. Web retailing,
agents, and personal shopping assistants. A
vertising on the web. Direct marketing. Lec-
tures, guest speakers, projects. Emphasis ca
applying marketing fundamentals to the latest
issues in Internet marketing.
G. L. Urban

15.824 Integrated Marketing
Communications

Prereq.: 15.810 or 15.811 or 15.812 or 15.814
G (Fall)
3-0-6 H-LEVEL Grad Credit

Focus on the intersection between marketing
communications and strategic marketing.
Prepares students to plan and manage all the
varied communication tasks as a system.
Develops tools to design marketing com-
munications, deploy them tactically to meet
strategic goals, and to create learning systems
to adjust them periodically. Lectures, guest
speakers, case discussions, and projects.
Consult N. T. Tavassoli.

15.825 Marketing Decision Support

Prereq.: 15.810 or equivalent, 15.061 or
equivalent
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-6 H-LEVEL Grad Credit

Modern databases and computer models for
supporting tactical and strategic decisions in
marketing. Special attention to the growing
role of very large databases collected at the
point of sale and over the internet. Basic
modeling approaches. Multinomial logit and
discrete choice models. Data mining. Mode:.
for specific decision areas, including price,
promotion, advertising, distribution, and sales
force. Integrative models for the marketing r-
J. D. C. Little

15.826 Marketing Channels

Prereq.: 15.810 or 15.811 or 15.812 or 15.814
or 15.770 or 15.771
G (Spring)
3-0-6 H-LEVEL Grad Credit

Examines management issues associated vetn
distribution channels and supply chains such
as the factors that drive channel designs, the
constraints/hazards associated with choice of
design, the relevant players and their formats,
and the use and application of various
mechanisms for monitoring and controlling
portunism. In the last part of the semester
salesforce management issues relevant to
channel management are discussed. The in-
tent of this subject is to equip students to
answer managerial questions such as: what
channel should be used, how to select among
options, how to structure and manage the
channel over time, and the role of technolog.
D. Simester
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15 7 Consumer Marketing

15.810 or 15.811 or 15.812 or 15.814
mission of instructor
,)
H-LEVEL Grad Credit

es a comprehensive framework and a
of concepts to analyze and understand

nsumer in order to develop better
ting strategies. Lectures, guest
*rs, case discussions, and projects.
It D. Prelec.

8 New Product Development

1: 15.810 or 15.811 or 15.812 or 15.814

H-LEVEL Grad Credit

tical introduction to the modern new
ct development process. Covers the
phases of product development: finding
t opportunities, generating ideas, estab-
high potential "core benefits," concept
fine-tuning design and price with con-

ialysis, cost and design for manufac-
ty, and planning for launch (advertising,

ution). Cases, lectures, and full semester
project.

- - ?han

15 359 International Marketing

. 15.810 or 15.811 or 15.812 or 15.814
ring)
H-LEVEL Grad Credit

es students to identify, analyze, and
,e strategic international marketing
ms; and formulate, implement, and
te international marketing strategies at
el of the business unit for international
t entry, expansion, and global rationaliza-

)pecific topics range from the effect of cul-
n the decision to standardize or adapt
ting programs, to international branding,
unication, distribution, and pricing is-
to analyzing organizational structures for
ational marketing effectiveness.
ilt N. T. Tavassoli.

15t30 MIT Technologies with New Venture
Po' ntial

q.: MIT graduate student status
ring)
H-LEVEL Grad Credit

aborative forum for graduate students to
orm ideas for MIT-originating tech-
.es into definite product concepts with as-
ble commercial potential. A diverse mix

T-based idea originators presents ideas
iventions during the first several classes.
res on important building blocks and help
firection and must-gain-closure momen-

'acilitates diverse student teams develop-
arspectives to convert the ideas to
te product concepts. A "Business Con-
Statement" is a required final product.
s present their analysis and recommen-
is to a panel of judges.
lit B. Wernerfelt.

15.831 Marketing High-Tech Products

Prereq.: 15.810 or permission of instructor
G (Fall)
3-0-6 H-LEVEL Grad Credit

Examines the special challenges of marketing
high-tech products and focuses on dynamic
product contexts fraught with significant tech-
nological and market uncertainty. Most reading
materials are drawn from the Information Tech-
nology industry: computer hardware and
software, consumer electronics, telecom-
munications, and content. Students en-
couraged to interject parallels from non-IT, but
otherwise high-tech settings during class dis-
cussion. Samples both consumer and busi-
ness-to-business (industrial) marketing
contexts.
E. Dahan

15.834 Marketing Strategy

Prereq.: 15.810 or 15.811 or 15.812 or 15.814
G (Spring)
3-0-6 H-LEVEL Grad Credit

Introduces tools from strategy and economics
to look systematically at marketing strategy.
Topics include how to find profit opportunities,
how to create competitive advantage, and how
to challenge competitive advantage. Taught as
a mix of cases and lectures.
B. Wernerfelt

15.835 Entrepreneurial Marketing

Prereq.: 15.810 or 15.811 or 15.812 or 15.814
G (Fall, Spring)
3-0-6 H-LEVEL Grad Credit

The primary objective is to teach students to
do rigorous, explicit, customer-based market-
ing analysis which is most appropriate for new
ventures. Explicit analysis of customers and
potential customers, using available data,
together with explicit and sensible additional
assumptions about customer needs and be-
havior. Additional course objectives are to
teach students about: (a) ways to implement
marketing strategies when resources are very
limited, and (b) common deficiencies in market-
ing by entrepreneurial organizations.
B. Bund

15.836 New Product and Venture
Development Proseminar

Prereq.: -
Acad Year 2001-02: G (Fall, Spring)
Acad Year 2002-03: Not offered
3-0-3 [P/D/F]

Seminar provides an overview and feel for
what is involved in new product development
within a larger organization, as well as in start-
up firms. The key question is: How does an
idea or an invention become a successful in-
novation in the marketplace? Seminar features
a series of speakers who focus on specific
aspects of this process, from topics such as
"the fuzzy front end" that seed teams face,
championing an idea through an organization,
keeping an entrepreneurial spirit alive, growing
pains, designing the business plan, meeting
communications challenges, and using crea-
tive marketing techniques.
D. Prelec

15.838 Research Seminar in Marketing

Prereq.: 15.810 or 15.812 or equivalent
G (Spring)
3-0-6 H-LEVEL Grad Credit
Can be repeated for credit

Seminar on current marketing literature and
current research interests of faculty and stu-
dents. Topics include: marketing models, con-
sumer behavior, competitive strategy,
marketing experimentation, and game theory.
Restricted to doctoral students.
J. 0. C. Little

15.839 Workshop in Marketing

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged [P/D/F]
Can be repeated for credit

Presentations by faculty, doctoral students,
and guest speakers of ongoing research relat-
ing to current issues in marketing. Topics:
reports of research projects (proposed or in
progress) and informal discussions of recent
literature dealing with subjects of special inter-
est to participants. Restricted to doctoral stu-
dents.
D. Prelec, S. Jap, N. T. Tavassoli

15.840-15.843 Special Seminar in Marketing

Prereq.: 15.810 or 15.811 or 15.812 or 15.814
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Opportunity for group study by graduate stu-
dents on current topics related to marketing
not otherwise included in curriculum.
Consult D. Prelec.

System Dynamics

15.871 Introduction to System Dynamics

(Subject meets with 15.874)
Prereq.: Permission of instructor
G (Fall, Spring)
2-0-4 H-LEVEL Grad Credit

Half-term subject that meets with 15.874. See
description under subject 15.874.
J. D. Sterman, N. P. Repenning
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15.874 System Dynamics for Business
Policy

(Subject meets with 15.871)
Prereq.: Permission of instructor
G (Fall, Spring)
3-0-9 H-LEVEL Grad Credit

Why do so many business strategies fail? Full-
term introduction to system dynamics model-
ing applied to corporate strategy. Uses
simulation models, management "flight
simulators," and case studies to develop con-
ceptual and modeling skills for the design and
management of high-performance organiza-
tions in a dynamic world. Case studies of suc-
cessful applications of system dynamics in
growth strategy, management of technology,
operations, project management, and others.
Principles for effective use of modeling in the
real world. Prerequisite for further work in the
field.
J. D. Sterman, N. P. Repenning

15.875 Applications of System
Dynamics

Prereq.: 15.874
G (Spring)
3-0-6 H-LEVEL Grad Credit
Can be repeated for credit

Explores how organizations can use system
dynamics to achieve important goals. Student
teams work with client managers to tackle the
clients' most pressing issues. Students discuss
experiences with their clients, and learn model-
ing and consulting skills they need to be effec-
tive. Focus on gaining practical insight from
the system dynamics process. Projects are
sponsored by diverse organizations from a
range of industries and sizes from start-ups to
the Fortune 500.
J. H. Hines

15.876 System Dynamics 11

Prereq.: 15.874
G (Fall)
3-0-9 H-LEVEL Grad Credit

Focus on getting real-world value out of the
system dynamics process. Explores effects on
organization and performance. Covers tradi-
tional model analysis along with more recent
analytical techniques. Examples and
homeworks focus on classic models, such as
project models, R&D models, rookie/pro struc-
tures, diffusion models, and production/inven-
tory models, with a goal of providing students
with an initial library of generic structures on
which they may draw in the future. Molecules
of structure are covered in the context of the
"classics."
J. H. Hines

15.879 Research Seminar in System
Dynamics

Prereq.: 15.874 and permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

Doctoral level seminar in system dynamics
modeling, with a focus on social, economic
and technical systems. Covers classic works in
dynamic modeling from various disciplines and
current research problems and papers. Par-
ticipants critique the theories and models,
often including replication, testing, and im-
provement of various models, and lead class
discussion. Topics vary from year to year.
Consult J. D. Sterman or N. P. Repenning.

Corporate Strategy and
Policy

15.900 Strategic Management

Prereq.: -
G (Fall)
2-0-4

Introduces some basic concepts, frameworks
and methodologies useful to managers for-
mulating and implementing both business-unit
and corporate-level strategy. Class discussion
focuses on case studies but also uses read-
ings and lectures. Restricted to Sloan School
of Management first year graduate students.
R. M. Henderson, M. S. Scott Morton,
J. M. de Figueiredo

15.901 Strategic Management

Prereq.: Permission of instructor
G (Fall)
3-0-6 H-LEVEL Grad Credit

Deals with approaches to strategic manage-
ment problems affecting all facets of the
enterprise. Discussions, cases, readings, and
a project trace strategy practice, methodology,
and theory. Focus on both strategic formula-
tion and implementation. Restricted to Sloan
undergraduates, non-Sloan graduate students,
and non-Sloan undergraduates.
Consult S. Hunter.

15.902 Strategic Management

Prereq.: Permission of instructor
G (Fall)
3-0-6 H-LEVEL Grad Credit

Deals with approaches to strategic manage-
ment problems affecting all facets of the
enterprise. Discussions, cases, readings, and
a project trace strategy practice, methodology,
and theory. Focus on both strategic formula-
tion and implementation. Restricted to Sloan
Fellows.
Consult A. Hax.

15.903 Strategy and Organization

Prereq.: 15.900, 15.011, 15.311
G (Fall, Spring)
3-0-6 H-LEVEL Grad Credit

Designed as a follow-on to 15.311 and 15.90.
Explores problems of organizational design
and corporate management in a strategic con-
text, tackling issues such as make versus buy
and the appropriate boundary of the firm;
macro organizational design and the ap-
propriate role and function of the diversified
firm. Combination of cases and readings.
R. Gibbons, D. E. Westney, R. Henderson

15.910 Corporate Strategy

Prereq.: 15.900 or 15.901
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-6 H-LEVEL Grad Credit

Focus on important issues in strategic manage
ment. Builds on foundation provided by the
basic subject in strategic management (15.900
or 15.901) and applies perspectives in new,
relevant, and challenging directions. Emphasis
on a technological and global outlook since
this orientation highlights significant emerging
trends in strategic management.
D. Lessard

15.911 Internal Strategy: Incentives in
Organizations

Prereq.: 15.010, 15.311, 15.900
G (Fall, Spring)
3-0-6 H-LEVEL Grad Credit

Subject offers an economic perspective on tr
design and management of organizations.
Uses tools like those developed in 15.010 tc
analyze some of the organizational issues d
cussed in 15.311 and 15.900. Students shouid
be comfortable with economic reasoning-that
is, with formal arguments based on the
premise that individuals try to organize thern
selves in ways that bring them maximal utility
R. S. Gibbons, B. Holstrom

15.912 Technology Strategy

Prereq.: 15.900, 15.903 and 15.011, or
equivalent
G (Fall, Spring)
3-0-6 H-LEVEL Grad Credit

Outlines tools for formulating and evaluating
technology strategy, including an introductior
to the economics of technical change, mode-
of technological evolution, and models of or-
ganizational dynamics and innovation. Topics
covered include: making money from innovE-
tion; competition between technologies and
the selection of standards; optimal licensing
policies; joint ventures; organization of R&D
and theories of diffusion and adoption. Taugi
using a combination of readings and case
studies.
R. M. Henderson
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15.920 Strategic Analysis: Frameworks,
Tools, and Measurements

prereq.: 15.900 or permission of instructor
G Fall)
3-0-6 H-LEVEL Grad Credit

Focus on the practice of strategic analysis.
Hands-on subject that engages students in ap-
plying competing strategic management
frameworks, the associated tools that accom-
pany those frameworks, and the measure-
rnents that are needed to create successful
organizations. Subject explicitly addresses is-
sues pertaining to strategy, structure, proces-
ses, performance, and culture - the key
elements of strategic management. Also
covers in-depth the new managerial
framework being developed by Prof. Hax and
Dean Wilde, entitled the Delta Model. Wilde
participates in teaching the subject.
A. Hax

15.923 Seminar in Competitive Strategy

Prereq.: 15.220; 15.900 or 15.370 or 15.912
G (Spring)
3-0-6 H-LEVEL Grad Credit

Subject in competitive strategy from the
perspective of the most senior executives of
major international corporations. It explores
how competition is shaped by market
dynamics, technology, corporate strategies,
and the business environment. Term-long,
analytically based projects involve market
analysis, competitive assessment, and
strategy development for a selected company.
Focus on technology-intensive industries, e.g.,
computers, communications, media, financial
services, and aerospace. It is a "master class"
in applied corporate strategy.
H Weil

15.924 Corporate Strategic Options
Enabled by Information Technology

P'rreq.: 15.900 or 15.901, 15.561 or equivalent
A2Ad Year 2001-02: Not offered
Ac rd Year 2002-03: G (Fall)
3--3 H-LEVEL Grad Credit

Sumject examines the twin forces of a global
ness environment that is turbulent and like-
) remain so, and how shifting customer
is of value are putting many organizations
er real pressure. At the same time, informa-
technology (telecommunications, com-

ers, software, etc.) is rapidly changing. This
change how and where work gets done
which organizational forms are likely to be
t effective. Subject explores these issues
suggests ways of thinking about which
panies and industries have the most op-
.inities, are likely to be the most exposed
nange, and what new organizational forms
most likely to emerge over the next
ides.
. Scott Morton

15.928 Strategic Management and
Consulting Proseminar: Theoretical
Foundations

Prereq.: 15.900
G (Spring)
2-0-4 [P/D/F] H-LEVEL Grad Credit

Provides students with a broad exposure to
practical matters that affect strategic manage-
ment and the consulting industry. To fulfill that
objective, the proseminar invites distinguished
executives from business and consulting firms.
During a one-and-a-half-hour period the
speakers exchange concepts, ideas, and
methodologies pertaining to strategic manage-
ment and business consulting practices.
Restricted to members of the Strategic
Management and Consulting Track.
Consult R. Henderson.

15.929 Strategic Management & Consulting
Proseminar: Practical Applications

Prereq.: 15.928
G (Spring)
3-0-3 H-LEVEL Grad Credit

This practical proseminar is designed to give
students a hands-on experience with consult-
ing through a term long consulting project.
First year students work in groups of 3-6, and
second year students serve as team leaders.
The entire course is devoted to working with
the strategy/planning department of a com-
pany or in partnership with a consulting com-
pany to solve a specific business issue for a
client department or company. Restricted to
registered members of the Strategic Manage-
ment and Consulting Track.
Consult R. Henderson.

15.941J Managing in the Real Estate
Industry

(Same subject as 11.430J)
Prereq.: 11.431J or 15.401 or 15.412
G (Spring)
3-0-6 H-LEVEL Grad Credit

Students learn basic management concepts
and how they apply to the real estate industry.
Topics include: vision and values, strategy, or-
ganization design, process organization,
teams, and ethics; and methods used are case
studies, class discussion, lectures, and guest
speakers from industry. Project-based subject.
Small groups of students form "companies" to
study and recommend action to address
management issues generated by real estate
CEOs, or study and map segments of the real
estate industry. Each "company" presents to in-
dustry leaders.
G. Schuck

15.943 Explaining Heterogeneity in Firm
Performance

Prereq.: 14.121, 14.122, 14.271, 14.382, or
equivalent, or permission of instructor
G (Spring)
3-0-3 H-LEVEL Grad Credit

Subject is the first of three sequential subjects
(15.943, 15.944, 15.945). 15.943 initiates the
sequence by focusing attention on the sources
of heterogeneity in firm performance. Most re-
search in economics, particularly in industrial
organization theory, assumes that firms are
homogeneous in terms of knowledge, produc-
tion structure, and factor price environment.
Research in the tradition of strategic manage-
ment, in contrast, focuses attention on
heterogeneity across firms as the primary
driver of the nature of competition and of the
sources of firm performance. Subject intro-
duces doctoral students in strategic manage-
ment and economics to the evidence for
persistent heterogeneity. Restricted to doctoral
students.
R. Henderson, S. Stem

15.944 The Economic and Strategic
Analysis of Technology Intensive Industries
Prereq.: 14.121, 14.122, 14.271, 14.382, or
equivalent, or permission of instructor
G (Spring)
3-0-3 H-LEVEL Grad Credit

Subject is the second of three sequential sub-
jects (15.943, 15.944, 15.945). Subjects can
be taken independently, but are designed to
be taken together. 15.944 introduces doctoral
students to the extensive literature in the
strategic and economic analysis of technology
intensive industries. While it includes a sig-
nificant proportion of the material that would
be typically included in a subject on the
economics of technological change, it differs
by being significantly more focused on the
question of how technological change and in-
novation both creates and is a response to
heterogeneity among firms, a concern shared
across the subjects in the sequence.
Restricted to doctoral students.
R. Henderson, S. Stern
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15.945 Organizational Economics
(Revised Content)

Prereq.: 14.122, 14.271, and 14.382, or per-
mission of instructor
G (Fall)
6-0-6 H-LEVEL Grad Credit

Complements 15.943 and 15.944, which can
be taken independently, but are designed to
be taken together. Subject considers incentive
in organizations (including classic models of
agency theory as well as recent work on objec-
tive performance measures, subjective assess-
ments, and career concerns) and discusses
the boundaries of organizations (including clas-
sic models of organizations versus markets as
well as recent work on complex contracts,
relationships, and networks). Examines inter-
nal-organization issues such as careers in or-
ganizations (including static and dynamic
models of job assignment and skill develop-
ment, as well as recent research on work prac-
tices and networks), life in organizations
(including communication, power and politics,
and culture), and structures and processes in
organizations (including divisionalization,
matrix organizations, capital allocation, and
transfer pricing).
R. Gibbons

15.949 Special Seminar in Strategy

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit

Opportunity for group study by graduate stu-
dents on current topics related to strategy not
otherwise included in curriculum.
Consult R. M. Henderson.

Special Studies

15.UR Undergraduate Research in
Management

Prereq.: -
U (Fall, IAP, Spring, Summer)
Units arranged [P/D/F]
Can be repeated for credit

15.URG Undergraduate Studies in
Management

Prereq.: -
U (Fall, IAP, Spring, Summer)
Units arranged
Can be repeated for credit

Participation in the work of a research group
which includes such activities as independent
study of the literature, direct involvement in the
group's research (commensurate with the
student's skills and preparation), or project
work under an individual faculty member pos-
sibly extending over more than one term. Ad-
mission by arrangement with individual faculty
member. Requires written project report. Stu-
dents wanting a letter grade should register
under 15.URG.
J. S. Carroll

15.950 Special Studies in Management

Prereq.: -
U (Fall, IAP, Spring, Summer)
Units arranged [P/D/F]
Can be repeated for credit

15.951 Special Studies in Management

Prereq.: -
U (Fall, IAP, Spring, Summer)
Units arranged
Can be repeated for credit

Special tutorial arrangement with a faculty
member for guided reading, research,
laboratory, or teaching experience.
J. A. Meldman

15.952-15.959 Special Seminars in
Management

Prereq.: -
U (Fall, IAP, Spring)
Units arranged
Can be repeated for credit

Opportunity for group study by undergraduate
students on current topics related to manage-
ment not otherwise included in curriculum.
15.952 is taught P/D/F.
Consult Undergraduate Program
Headquarters.

15.960 Special Studies in Management

Prereq.: Permission of instructor
G (Fall, IAP, Spring, Summer)
Units arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

15.961 Special Studies in Management

Prereq.: Permission of instructor
G (Fall, IAP, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

For graduate students who desire to do ad-
vanced work or to carry out some special in-
vestigation of a management problem not
specifically covered elsewhere and not qualify-
ing as a thesis. Readings, conferences,
laboratory and fieldwork, and reports.
Consult Sloan Educational Services.

15.962-15.971 Special Seminars in
Management

Prereq.: Permission of instructor
G (Fall, IAP, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

15.972-15.976 Special Seminars in
Management

Prereq.: Permission of instructor
G (Fall, IAP, Spring, Summer)
Units arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Opportunity for group study by graduate stu-
dents on current topics related to management
not otherwise included in curriculum.
Consult Sloan Educational Services.

15.977 Special Seminar in Management

Prereq.: 15.311
G (Fall, lAP, Spring)
Units arranged [P/D/F] H-LEVEL Grad Crec''
Can be repeated for credit

Opportunity for group study by graduate stu
dents on current topics related to managemn
not otherwise included in curriculum.
Consult Sloan Educational Services.

15.978 Seminar in Leadership I
(Revised Units)

Prereq.: 15.511
G (Fall)
4-0-5 H-LEVEL Grad Credit

Provides students opportunities to meet sen r
executives of private and public institutions,
and to discuss key management issues fror
the perspective of top management. Studenrt
prepare detailed briefings identifying and
analyzing important management issues
facing these organizations. Seminar conclud'Js
with a one-week field trip to southern Conne,
ticut and New York City. Restricted to Sloan
Fellows.
S. Sacca

15.979 Seminar in Leadership 11
Prereq.: 15.978
G (Spring)
3-0-3 H-LEVEL Grad Credit

Continuation of subject 15.978 on the iden-
tification and analysis of important manage-
ment issues. Students prepare briefings and
meet with senior government and internationA
leaders during field trips to Washington and 8

selected international area. Restricted to Sl-n
Fellows.
T. Woll, S. Johnson

15.980-15.985 Special Distance Learning
Seminars in Management

Prereq.: -
G (Fall, IAP, Spring, Summer)
Units arranged
Can be repeated for credit

Opportunity for group study by students
through distance learning on current topics re-
lated to management.
Consult Sloan Educational Services.

15.986-15.989 Special Distance Learning
Seminars in Management

Prereq.: -
G (Fall, IAP, Spring, Summer)
Units arranged [P/D/F]
Can be repeated for credit

Opportunity for group study by students
through distance learning on current topics re-
lated to management.
Consult Sloan Educational Services.
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15 990-15.993 Special Seminars in
Management

P r.eq.: Permission of instructor
G Fall, IAP, Spring, Summer)
U s arranged
Ca be repeated for credit

. ,ortunity for group study by graduate stu-
-- ts on current topics related to management

otherwise included in curriculum.
i sult Sloan Educational Services.

15.994-15.999 Special Seminars in
Management

Prereq.: Permission of instructor
G Fall, IAP, Spring, Summer)
Ur':s arranged [P/D/F]
Cain be repeated for credit

Oportunity for group study by graduate stu-
de' ts on current topics related to management
n: otherwise included in curriculum.
C. nsult Sloan Educational Services.

15 ThG Graduate Thesis

P! ereq.: -
G Fall, IAP, Spring, Summer)
U s arranged H-LEVEL Grad Credit

be repeated for credit

P gram of graduate research and writing of
;is; to be arranged by the student with su-
vising committee.
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Course 16 Aeronautics and
Astronautics

For degree requirements, see listing in
Chapter VII under the School of
Engineering.

16.00 Introduction to Aerospace and Design

Prereq.: -
U (Spring)
3-1-5

The fundamental concepts and approaches of
aerospace engineering are highlighted through
lectures on aeronautics, astronautics, and
design. Active learning aerospace modules
make use of information technology. Student
teams are immersed in a hands-on, lighter-
than-air (LTA) vehicle design project where
they design, build, and fly radio-controlled LTA
vehicles. The connections between theory and
practice are realized in the design exercises.
Required design reviews precede the LTA
race competition. The performance, weight,
and principle characteristics of the LTA
vehicles are estimated and illustrated using
physics, mathematics, and chemistry known to
freshmen, the emphasis being on the applica-
tion of this knowledge to aerospace engineer-
ing and design rather than on exposure to new
science and mathematics.
J. K. Kuchar, P. W. Young

Core Undergraduate Subjects

16.010 Unified Engineering I

Prereq.: 8.02, 18.03 or 18.034, 3.091 or 5. 11
or 5.111 or 5.112
U (Fall)
4-2-6 REST

16.020 Unified Engineering 11
Prereq.: 8.02, 18.03 or 18.034, 3.091 or 5.11
or 5.111 or 5.112
U (Fall)
4-1-7

16.010 and 16.020 require simultaneous
registration. Presents the principles and
methods of engineering, as well as their inter-
relationships and applications, through lec-
tures, recitations, design problems, and labs.
Disciplines introduced include: statics,
materials and structures, dynamics, fluid
dynamics, thermodynamics, materials, propul-
sion, signal and system analysis, and circuits.
Topics: mechanics of solids and fluids; statics
and dynamics for bodies systems and net-
works; conservation of mass and momentum;
properties of solids and fluids; temperature,
conservation of energy; and stability and
response of static and dynamic systems. Ap-
plications include: particle and rigid body
dynamics; stress and deformations in truss
members; airfoils and nozzles in high-speed
flow; and passive and active circuits.
Laboratory exposure to empirical methods in
engineering; illustration of principles and prac-
tice. Design of typical aircraft or spacecraft ele-
ments.
W. L. Harris, C. Coleman, J. Deyst,
E. M. Greitzer, J. Peraire, S. M. Spearing

16.030 Unified Engineering Ill

Prereq.: 16.010, 16.020
U (Spring)
4-2-6

16.040 Unified Engineering IV

Prereq.: 16.010, 16.020
U (Spring)
4-1-7

16.030 and 16.040 require simultaneous
registration. Presents concepts, principles, and
methods of engineering, emphasizing unified
presentation of disciplines, by application to
high-technology devices and aerospace sys-
tems. Topics: behavior and failure of structural
materials; dynamics of systems; low-speed
flows; and representation of information. Ap-
plications include: stresses and deformations
in beams and columns; failure modes in stroc-
tures, fracture, fatigue, plasticity; flow over
bodies, lift and drag of airfoils and wings;
dynamics of aircraft, spacecraft and orbital
transfer; aircraft and rocket engines; and fNtor-
ing, sampling, and modulation. Techniques
presented for modeling and optimization oi sys-
tems. Experiments in mechanics, subsonic
and supersonic flows, system dynamics,
analog networks, and circuits. Design and
evaluation of an aircraft or spacecraft com
ponent.
W. L. Harris, C. Coleman, J. Deyst,
E. M. Greitzer, J. Peraire, S. M. Spearing

16.050 Thermal Energy

Prereq.: 16.030-16.040
U (Fall)
3-1-8

Thermodynamic principles relevant to en-
gineering processes, particularly aerospace
power generation and propulsive cycles,
aeroengine components, and overall perfoe-
mance. Introduction to analysis of conductive
convective, and radiative heat transfer.
Aerospace propulsion as an example shovw g
application of ideas developed in 16.010-
16.040. Role of thermal energy managemer:
in setting the design of high-performance
vehicles.
E. M. Greitzer, Z. Spakovszky
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0 Principles of Automatic Control

q: 16.030-16.040
dl)

uction to design of feedback control sys-
Properties and advantages of feedback

ms. Time-domain and frequency-domain
rmance measures. Stability and degree
Dility. Root locus method, Nyquist
on, frequency-domain design, and state
a methods. Application to a variety of
ft and spacecraft systems.
Markey, J. J. Deyst

6 ,0 Introduction to Computers and
Prc ramming

q.: -
ring)

.mental programming skills and theory,
:ations of computers to solve aerospace
utational problems, and the use of
are in aerospace vehicles and systems.
s include: digital computer organization,
uring and planning algorithmic solutions
blems, programming and software en-
ring fundamentals, introductory numeri-

'ralysis and methods, real-time simulation,
ie use of software in embedded systems.

:antial programming assignments using
Astro problems are an integral part of the
.ct. Enrollment may be limited.
Fesq

;hanics and Physics of Fluids

00 Aerodynamics

q.: 16.030, 16.040 or 2.006 or 1.060

ds fluid mechanic concepts from Unified
eering to aerodynamic performance of
and bodies in sub/supersonic regimes.
ct generally has four components: sub-
potential flows, including source/vortex
methods; viscous flows, including

ar and turbulent boundary layers;
ynamics of airfoils and wings, including
rfoil theory, lifting line theory, and panel
d/interacting boundary layer methods;
upersonic and hypersonic airfoil theory.
ial may vary somewhat each year
Ading upon focus of design problem.
antary MATLAB usage expected.
Darmofal

16.110 Flight Vehicle Aerodynamics

Prereq.: 16.100
G (Spring)
3-1-8

Aerodynamic analysis of flight vehicles using
analytical, numerical, and experimental techni-
ques separately and in combination. Matched
asymptotic expansions. Farfield behavior.
Finite wing theory. Trefftz-plane analysis.
Laminar and turbulent boundary layers.
Slender body theory. Calculation and measure-
ment of drag components. Aerodynamic
stability derivatives.
M. Drela

16.120 Compressible Flow

Prereq.: 2.25 or permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Internal and external compressible flows for en-
gineering applications. One-dimensional un-
steady gas dynamics; normal shocks and
shock structure. Quasi- one-dimensional flow
and extensions. Two-dimensional subsonic
and supersonic flows. Linearized unsteady
compressible flow. Viscous compressible flow.
Hypersonic flow. Alternate years.
E. M. Greitzer, W. L. Harris

16.13 Aerodynamics of Viscous Fluids

Prereq.: 16.100, 16.110
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Boundary layers as rational approximations to
the solutions of exact equations of fluid mo-
tion. Physical parameters influencing laminar
and turbulent aerodynamic flows and transi-
tion. Effects of compressibility, heat conduc-
tion, and frame rotation. Influence of boundary
layers on outer potential flow and associated
stall and drag mechanisms. Numerical solution
techniques and exercises. Alternate years.
M. Drela

16.160 Computational Fluid Dynamics

Prereq.: 16.100, 16.920J or 18.086
G (Spring)
3-0-9 H-LEVEL Grad Credit

Computational methods for compressible invis-
cid and viscous flow. Euler and Navier-Stokes
equations in general nonorthogonal, cur-
vilinear coordinates, grid generation, and struc-
tured and unstructured meshes.
Finite-difference, finite-volume, finite-element
solution techniques. Draws applications from
internal and external flow problems in
aerospace vehicles. Assignments require use
of digital computer.
D. L. Darmofal, J. Peraire

16.198 Advanced Special Subject in
Mechanics and Physics of Fluids

Prereq.: Permission of instructor
G (Fall, IAP, Spring)
Units arranged
Can be repeated for credit

16.199 Advanced Special Subject in
Mechanics and Physics of Fluids

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Organized lecture or laboratory subject consist-
ing of graduate-level material not available in
regularly scheduled fluids subjects.
Consult W. Vander Velde.

Materials and Structures

16.20 Structural Mechanics

Prereq.: 16.030-16.040
U (Fall)
5-0-7

Applies solid mechanics to analysis of high-
technology structures. Structural design con-
siderations. Review of three-dimensional
elasticity theory; stress, strain, anisotropic
materials, and heating effects. Two-dimen-
sional plane stress and plane strain problems.
Torsion theory for arbitrary sections. Bending
of unsymmetrical section and mixed material
beams. Bending, shear, and torsion of thin-
wall shell beams. Buckling of columns and
stability phenomena. Introduction to structural
dynamics. Exercises in the design of general
and aerospace structures.
P. A. Lagace

16.202 Manufacturing with Advanced
Composite Materials

Prereq.: -
U (Fall)
1-3-2

Introduces the methods used to manufacture
parts made of advanced composite materials
with hands-on work in the Technology -
Laboratory for Advanced Composites. Stu-
dents gain hands-on experience by fabricating,
machining, instrumenting, and testing
graphite/epoxy specimens. Students also
design, build, and test a composite structure
as part of a design contest. Lectures supple-
ment laboratory sessions with background in-
formation on the nature of composites, curing,
composite machining, secondary bonding, and
the testing of composites.
P. A. Lagace
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16.21 Techniques for Structural Analysis
and Design

Prereq.: 16.030-16.040
U (Spring)
4-0-8

Introduces analysis techniques for complex
structures and the role of material properties in
structural design, failure, and longevity. Energy
principles in structural analysis and applica-
tions to statically-indeterminate structures and
solid continua. Matrix and finite-element
methods of structured analysis including bars,
beams, and two-dimensional plane stress ele-
ments. Structural materials and their proper-
ties; metals and composites. Modes of
structural failure. Criteria for yielding and frac-
ture. Crack formation and fracture mechanics.
Fatigue and design for longevity. Other failure
modes. Structural design project.
N. W. Hagood

16.221 Structural Dynamics

Prereq.: 16.20
G (Fall)
3-0-9 H-LEVEL Grad Credit

Vibrations of simple and complex structures:
bars, strings, rods, beams, and plates. Em-
phasizes physical concepts and analyzes con-
tinuous and multimass systems. Formulation
and application of diverse methods; finite ele-
ment, Galerkin, integral equation, and numeri-
cal collocation. Variational principles in
dynamics: Hamilton's Principle and Lagrange's
equations. Transient response solution by
modal superposition and direct numerical in-
tegration techniques. Self-excited vibrations
and dynamic stability.
M. Van Schoor

16.222 Mechanics of Filamentary
Composite Materials

Prereq.: 16.20
G (Fall)
3-0-9 H-LEVEL Grad Credit

Mechanical behavior of advanced filamentary
composite materials composed of fibers such
as boron, graphite, glass, and Kevlar fibers em-
bedded in a matrix. Material properties of
fibers and matrices. Micromechanics,
anisotropic elasticity, tensor notation, and Clas-
sical Laminated Plate Theory. Introduction to
issues such as failure analysis, buckling,
sandwich construction, thermal and moisture
stresses, and interlaminar stresses. Design
concepts and cost-effective applications.
Staff

16.230J Plates and Shells

(Same subject as 13.111J)
Prereq.: 13.1OJ or 16.21
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-1-8 H-LEVEL Grad Credit

See description under subject 13.111 J.
T. Wierzbicki, N. W. Hagood

16.241 Advanced Structural Dynamics

Prereq.: 16.221
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

Reviews transient response of linear systems.
Emphasizes nonlinear vibrations and transient
response of structures; elastic and inelastic
material behavior and large deflections. Modal
and direct numerical timewise integration tech-
niques. Transient force, strain, and displace-
ment responses. Dynamic instability of
mechanical systems and follower forces.
Mechanical filtering. Forced and parametric ex-
citation. Instabilities of rotating structures. Ef-
fects of non-linear vibrations. Alternate years.
Staff

16.242 Aeroelasticity

Prereq.: 16.221, 16.100
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

Presents field of aeroelasticity from unified
viewpoint, providing an in-depth understanding
of aeroelastic behavior of aerospace vehicles
as well as other structures. Static elasticity and
its impact on the performance of lifting sur-
faces. Fundamental concepts of unsteady
aerodynamics and modern computational tech-
niques. Dynamic aeroelasticity from a typical
section to a complete aircraft. Contemporary is-
sues in computational aeroelasticity, tur-
bomachine and helicopter aeroelasticity, and
fluid-structure-control interaction. Alternate
years.
Staff

16.243 Dynamics of Controlled Structures

Prereq.: 16.221, 16.31
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Presents control-structural dynamic interaction
from a unified viewpoint, applicable to flexible
space structures, precision structures, and
aero-servo-elastic lifting surfaces. Preliminary
design of controlled structures. Damped struc-
tures, modeling of dissipative and nonlinear ef-
fects. Isolation systems. Formulations of
controllers for reduced-order models. Control-
structure interaction and spillover. System iden-
tification. Alternate years.
E. F. Crawley

16.251 Structural Design for Longevity

Prereq.: 16.20
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Longevity is the most difficult of all the struc
tural integrity requirements for aerospace
vehicles. Examines the many aspects of lon-
gevity such as frequency of loads, fatigue of
materials, growth of cracks, safe-life
philosophy, fail-safe philosophy, probabilst
failure analysis, damage tolerance, stress (on.
centrations, scatter factors, and testing. Intro-
duces linear elastic fracture mechanics anc 'ts
use. Emphasizes application of theory to prac-
tice. A portion devoted to study of case his-
tories. Alternate years.
P. A. Lagace, S. M. Spearing

16.253J Nondestructive Evaluation of
Materials and Structures

(Same subject as 1.583J)
Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject 1 .583J.
S. C. Wooh

16.28 Adaptive Materials and Structures

Prereq.: 16.210, 16.060
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Introduction to materials and structures
capable of controllable response to their en
vironment. Reviews elasticity, electro/magr-to
statics. Characteristics and modeling of av o
tive materials employing piezoelectric,
electrostrictive, and shape memory effect,
Linear electroelastic and nonlinear modeli4 o
adaptive structures incorporating such
materials. Distributed induced-strain actua: on
of beams and plates. Energy methods for op-
proximate analysis of more complex struc-
tures. Distributed structural strain sensing
Sensor and actuator placement and struct 
manufacture with embedded components
Selected topics in control of structures. At
nate years.
N. W. Hagood
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16.288J Materials and Processes for
Microelectromechanical Devices and
Systems
(New)

(Same subject as 3.48J, 2.373J, 6.778J,
10.584J)
Prereq.: 6.152J/3.155J or equivalent; permis-
sion of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Presents a unified treatment of the key prin-
ciples in materials and processing for the
design and manufacture of
microelectromechanical systems (MEMS). Em-
phasis on materials and processes commonly
used for fabrication for MEMS and not
microelectronic systems. Includes discussion
of the processing and properties of both thin
and thick polycrystalline and amorphous films,
waier and thin film bonding, bulk micromachin-
ing techniques, and the relationships between
prcessing and properties of active materials
su n as piezoelectrics, ferroelectrics and
phase-transition materials. Key material proper-
ties and parameters and their relationships
wt, microfabrication processes and applica-
tions are discussed, including elastic and in-
elastic deformation, fracture, residual stress,
fatigue, creep, adhesion, stiction, and coupled-
field constitutive behavior. Materials and
pr,-ess selection and case studies of applica-

ti es provide a unifying theme.
L 4nand, K. F. Jensen, M. A. Schmidt,
S A. Spearing, C. V. Thompson

16 29 Advanced Topics in Filamentary
Composites

P, eq.: 16.222
Aid Year 2001-02: Not offered
Acd Year 2002-03: G (Spring)
2 -4 H-LEVEL Grad Credit

G eralized study of composite materials,
taminates, and their structures. Issues

s as generalized anisotropy, anisotropic
,Kling, environmental effects, and inter-
inar stresses. Reviews current problems in
applications of composite materials in the
>space and automotive industries. Guest
rers share their experiences. Alternate

1 Spearing, P. A. Lagace

W 295 Failure Mechanics of Composite
'terials

:q.: 16.222 or equivalent (with instructor's
oval)
1 Year 2001-02: G (Spring)
I Year 2002-03: Not offered
) H-LEVEL Grad Credit

ed treatment of the failure mechanics of
posite material from micro-mechanics
igh to macroscopic models for material
structural behavior. The mechanics and

,,ire behavior of polymer, metal, intermetal-
id ceramic matrix composites are com-
d and contrasted. Strengths and
-nesses of the modeling approaches are
ssed and discussed. Presents case
es in composite design. Alternate years.

.1. Spearing, P. A. Lagace

16.298 Advanced Special Subject in
Materials and Structures

Prereq.: Permission of instructor
G (Fall, IAP, Spring)
Units arranged
Can be repeated for credit

16.299 Advanced Special Subject in
Materials and Structures

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Organized lecture or laboratory subject, con-
sisting of graduate-level material not available
in regularly scheduled materials and structures
subjects.
Consult W. Vander Velde.

Information and Control
Engineering

16.30 Estimation and Control of Aerospace
Systems

Prereq.: 16.060 or 2.010 or 6.302
U (Spring)
3-0-9

The design of control systems, using frequen-
cy domain and state space techniques. Con-
trol law design using Nyquist diagrams and
Bode plots. State feedback, state estimation,
and the design of dynamic control laws.
Elementary analysis of nonlinearities, and their
impact on control design. Extensive use of
computer-aided control design tools. Applica-
tions to various aerospace systems including
navigation, guidance, and control of vehicles.
Staff

16.31 Feedback Control Systems

Prereq.: 16.060
G (Fall)
3-0-9

Introduction to the state-space approach to
control system analysis and control synthesis.
State-space representation of dynamic sys-
tems; controllability and observability; state-
space realizations of transfer functions; and
canonical forms. Design of controllers using
state-space methods, including pole place-
ment and optimal control methods. Introduc-
tion to the Kalman filter. Limitations on
performance of control systems from classical
and state-space perspectives. Introduction to
robustness of multivariable control systems,
using frequency domain techniques.
J. P. How

16.322 Stochastic Estimation and Control

Prereq.: 16.060, 6.041, or 6.431
G (Spring)
3-0-9 H-LEVEL Grad Credit

Estimation and control of dynamic systems.
Brief review of probability and random vari-
ables. Classical and state-space descriptions
of random processes and their propagation
through linear systems. Frequency domain
design of filters and compensators. The Kal-
man filter to estimate the states of dynamic
systems. Conditions for stability of the filter
equations.
W. E. Vander Velde

16.323 Principles of Optimal Control

Prereq.: 18.085
G (Fall)
3-0-9 H-LEVEL Grad Credit

Studies the principles of deterministic optimal
control. Variational calculus and Pontryagin's
maximum principle. Applications of the theory,
including optimal feedback control, time-op-
timal control, and others. Dynamic program-
ming and numerical search algorithms
introduced briefly.
W. E. Vander Velde

16.333 Aircraft Stability and Control

Prereq.: 16.060
G (Fall)
3-0-9 H-LEVEL Grad Credit

Brief review of applied aerodynamics and
modern approaches in aircraft stability and con-
trol. Static stability and trim. Stability deriva-
tives and characteristic longitudinal and
lateral-directional motions. Physical effects of
wing, fuselage, and tail on aircraft motion.
Flight vehicle stabilization by classical and
modern control techniques. Time and frequen-
cy domain analysis of control system perfor-
mance. Human pilot models and
pilot-in-the-loop control with applications.
V/STOL stability, dynamics, and control during
transition from hover to forward flight.
Parameter sensitivity and handling quality
analysis of aircraft through variable flight condi-
tions. Brief discussion of motion at high angles-
of-attack, roll coupling, and other nonlinear
flight regimes.
R. V. Ramnath

16.335 Spacecraft Dynamics and Control

Prereq.: 16.060
G (Spring)
3-0-9 H-LEVEL Grad Credit

Review of rigid body kinematics and dynamics
for small and large rotations. Attitude sensors
and actuators and the attitude guidance and
control problem. Open-loop stability analyses
are developed for a variety of equilibrium condi-
tions. Spinners, dual spinners, gravity gradient,
and geomagnetic torques. Momentum ex-
change and mass expulsion devices. Figure
control of mirrors, linear control for pitch and
coupled roll/yaw motion, and active nutation
damping. Orbit attitude coupling in spacecraft
dynamics. Stabilization and distributed control
of deformable reflectors. Effects of fuel slosh
and structural flexibility briefly covered.
R. V. Ramnath
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16.337J Dynamics of Nonlinear Systems

(Same subject as 6.243J, 2.156J)
Prereq.: 18.100, 6.241
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

See description under subject 6.243J.
J. L. Wyatt, Jr., A. Megretski, M. Dahleh,
R. Ramnath

16.343 Spacecraft and Aircraft Sensors and
Instrumentation

Prereq.: 16.040, 8.03
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Covers fundamental sensor and instrumenta-
tion principles in the context of systems
designed for space or atmospheric flight. Sys-
tems discussed are incoherent and doppler
radars; space communications; spacecraft at-
titude determination by stellar, solar, and
horizon sensing; remote sensing by
radiometry, spectrometry, and interferometry;
air data systems; and radio navigation. Also,
review of basic electromagnetic theory and an-
tenna design. Discussion of design considera-
tions for flight.
R. J. Hansman

16.346 Astrodynamics I

Prereq.: 18.03 or equivalent
G (Fall)
3-0-9 H-LEVEL Grad Credit

Fundamentals of astrodynamics; the two-body
orbital initial-value problem and boundary-
value problems with applications to space
vehicle navigation and guidance for lunar and
planetary exploration. Topics: celestial
mechanics, Kepler's problem, Lambert's prob-
lem, orbit determination, variation of
parameters, and mission planning. Selected
applications from the Apollo and Space Shuttle
Programs
R. H. Battin

16.347 Astrodynamics 11

Prereq.: 16.346 or permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Fundamentals of space vehicle guidance,
navigation and control with applications for
both powered flight and midcourse
maneuvers, and precision orbit determination
methods. Topics: universal orbital variables,
multi-body methods, Legendre functions, at-
titude determination using quaternions,
linearized and explicit techniques for targeting,
hodograph analysis, numerical integration, and
recursive algorithms for space navigation.
R. H. Battin

16.35 Aerospace Software Engineering

Prereq.: 16.070
U (Fall)
3-0-9

Concepts, methods, and tools for the specifica-
tion, design, construction, verification (testing
and analysis), and documentation of large
software systems, particularly real-time em-
bedded software. Also includes project
management fundamentals essential to creat-
ing complex software systems successfully.
Students work together on a large team
project following the process required for FAA
certification of airborne systems.
N. G. Leveson

16.355J Advanced Software Engineering
(New)

(Same subject as ESD.355J)
Prereq.: 16.070, 16.35, or permission of in-
structor
G (Fall)
3-0-9 H-LEVEL Grad Credit

A reading and discussion subject on advanced
topics in the engineering of software systems.
Focus on software development. Topics differ
but are chosen from: software process and
lifecycle; requirements development, specifica-
tion and analysis; design principles; testing, for-
mal analysis, and reviews; quality
management and assessment; product and
process metrics; COTS and reuse; evolution
and maintenance; team organization and
people management; software engineering
aspects of programming languages; and
software psychology. Prerequisite is basic
knowledge of programming and an introduc-
tory class in software engineering. The second
prerequisite can be waived with permission of
the instructor and additional background read-
ing.
N. Leveson

16.358 System and Software Safety

Prereq.: 16.070 or permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Covers important concepts and techniques in
building high-integrity or safety-critical systems
that have software components. Topics in-
clude: the nature of risk, formal accident and
human error models, fundamental concepts of
system safety engineering, system and
software hazard analysis, designing for safety,
fault tolerance, safety issues in the design of
human-machine interaction, verification of
safety, and management of safety-critical
projects. Includes a class project involving the
design and analysis (but not programming) of
a safety-critical aerospace system.
N. G. Leveson

16.36 Communication Systems Engineering
(New)

Prereq.: 16.040 or 6.003; 6.041
U (Spring)
3-0-9

Introduces the fundamentals of digital com-
munications and networking. Topics covered
include elements of information theory, sam-
pling and quantization, coding, modulation, sig-
nal detection and system performance in the
presence of noise. Study of data networking in-
cludes multiple access, reliable packet trans-
mission, routing and protocols of the internet.
Concepts discussed in the context of
aerospace communication systems: aircraft
communications, satellite communications,
and deep space communications.
E. Modiano, M. Stojanovic

16.37J Data-Communication Networks

(Same subject as 6.263J)
Prereq.: 6.041 or 18.313
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 6.263J.
D. P. Berfsekas, E. Modiano

16.398 Advanced Special Subject in
Information and Control

Prereq.: Permission of instructor
G (Fall, IAP, Spring)
Units arranged
Can be repeated for credit

16.399 Advanced Special Subject in
Information and Control

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Organized lecture or laboratory subject, con-
sisting of graduate-level material not available
in regularly scheduled information and contr.I
engineering subjects.
Consult W. Vander Velde.

Humans and Automation

16.400 Human Factors Engineering
(Revised Units)

(Subject meets with 2.181J, 16.453J)
Prereq.: 16.060or2.010
U (Fall)
3-3-6

Accidents associated with "human error" often
reflect the failure to recognize human factors
in the design stage. Interaction of humans with
aircraft and other complex machines. Manual
control and human-computer interaction in
semi-automated vehicles. Reviews sensory,
motor, and cognitive performance charac-
teristics and derives human engineering
design criteria. Principles of displays, controls
and ergonomics applied in various class
design exercises. Meets with graduate
16.453J, but assignments differ.
L. R. Young
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16 110 Principles of Automated Reasoning
ard Decision-Making

eq.: 16.070, 6.041
pring)

-9

.ey of methodologies from operations re-
,ch and artificial intelligence for automated
oning, optimization, and decision making.
is on principles and algorithms, with ap-
tions to decision support aids and
nomous systems. Reasoning paradigms
de logic and deduction, heuristic and con-
nt-based search, model-based reasoning,
ning and execution, reasoning under un-
iinty, and machine learning. Optimization

2:adigms include linear and integer program-
1. dynamic programming, and network op-
ation. Decision-making paradigms include
sion analysis, decision theoretic planning,
Markov decision processes.

Feron, B. Williams

16411 Decision Aiding and Alerting
Systems

~q6.041
I Year 2001-02: G (Fall)
d Year 2002-03: Not offered
9 H-LEVEL Grad Credit

Jamentals of automated decision aiding,
ng, and hazard resolution systems treat-

ne human operator as one component of
ger closed-loop system. Topics include:
w of decision theory, utility functions, sig-
letection theory, and fuzzy logic; alerting
ams as decision aids; introduction to ex-
systems and belief networks; sensor,
essing, display, and human performance
irements; system evaluation and safety as-

-ment; and Monte Carlo simulation and
kov modeling. Includes term design
ect. Alternate years.
Kuchar

C 412J Intelligent Embedded Systems

me subject as 6.834J)
eq.: 6.041, 6.034 or permission of instruc-

all)
9 H-LEVEL Grad Credit

rithms and paradigms for developing em-
led systems that are able to operate
nomously for years at a time within harsh
uncertain environments. Focus on sys-
that demonstrate high levels of deduction

adaptation. Draws upon a diverse set of
outational methods from artificial intel-
ce, operations research, software en-
*?ring, and control. Topics include:
ime deduction and search, automated

ning, scheduling and execution, model-
,d diagnosis and failure recovery, reactive
mng, hybrid systems, and agent architec-

8 Engineering Design Points.
Villiams, L. Kaelbling

16.422J Human Supervisory Control of
Automated Systems

(Same subject as 2.182J)
Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-1-8 H-LEVEL Grad Credit

Principles of supervisory control and
telerobotics. Different levels of automation are
discussed, as well as the allocation of roles
and authority between humans and machines.
Human-vehicle interface design in highly
automated systems. Decision aiding.
Tradeoffs between human control and human
monitoring. Automated alerting systems and
human intervention in automatic operation. En-
hanced human interface technologies such as
virtual presence. Performance, optimization,
and social implications of the human-automat-
ion system. Examples from aerospace,
ground, and undersea vehicles, robotics, and
industrial systems.
R. J. Hansman

16.423J Aerospace Biomedical and Life
Support Engineering

(Same subject as HST.515J)
Prereq.: 16.400 or 16.060 or permission of in-
structor
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-1-8 H-LEVEL Grad Credit

Fundamentals of human performance, physiol-
ogy, and life support impacting engineering
design and aerospace systems. Topics in-
clude: effects of gravity on the muscle, skele-
tal, cardiovascular, and neurovestibular
systems; human/pilot modeling and
human/machine design; flight experiment
design; and life support engineering for ex-
travehicular activity (EVA). Case studies of
space stations are presented (Mir and ISS). As-
signments include a design project, quantita-
tive homework sets, and quizzes emphasizing
engineering and systems aspects.
D. J. Newman

16.431 Flight Simulation and Virtual
Environments

Prereq.: 18.03, 16.060
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-6-3 H-LEVEL Grad Credit

Simulation of aircraft for research and pilot
training. Coordinate transformations, flight
dynamics, and conversion of equations of mo-
tion into a digital computer model. Cockpit mo-
tion requirements, motion washout, artificial
control, and feel and high-g cueing devices.
Principles of vision and implementation of dis-
play systems, including head-mounted dis-
plays. Computer graphics, rendering, texture,
lighting, and visual effects. Term lab project
developing a vehicle simulation. Alternate
years.
J. Kuchar, L. R. Young

16.432 Modeling and Operating Aerospace
Transportation Systems

Prereq.: 18.085 or equivalent
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Implementing and operating large complex sys-
tems is often very difficult because engineering
models do not accurately reflect the relative in-
fluence of and linkages between system com-
ponents, the adaptive nature of the interaction
between components, or the impact of system
operation on other systems or the environ-
ment. Subject uses air traffic control, airline
operations, telecommunications, and other
large complex systems with humans in the
loop, as the basis for a series of case studies
that illustrate the requirements for engineering
models, the tradeoff between fidelity and
utility, and the role that operational procedures
can play in reducing the external impact of sys-
tem operation. Alternate years.
J. P. Clarke

16.451J Seminar in Social Science
Research Methods

(Same subject as 15.340J, ESD.843J)
Prereq.: -
G (Fall)
2-0-4

See description under subject 15.340J.
E. Rebentisch

16.453J Human Factors Engineering

(Subject meets with 16.400, 2.181J)
Prereq.: 16.060 or 2.010
G (Fall)
3-1-8 H-LEVEL Grad Credit

Meets with undergraduate subject 16.400, but
requires a term project. See description under
subject 16.400.
L. R. Young

16.456J Biomedical Signal and Image
Processing

(Same subject as HST.582J, 6.555J)
Prereq.: 6.003 or 2.003 or 18.085
G (Spring)
3-6-3 H-LEVEL Grad Credit

See description under subject HST.582J.
J. Greenberg, W. Wells, L. D. Braida

16.458J Biomedical Instrumentation
Electronics

(Same subject as HST.570J, 2.781J)
Prereq.: Permission of instructor
G (Summer)
6-6-6

See description under subject HST.570J.
S. K. Bums
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16.459 Bioengineering Journal Article
Seminar

Prereq.: -
G (Fall, Spring)
0-2-0
Can be repeated for credit

Each term, the class selects a new set of
professional journal articles on bioengineering
topics of current research interest. Some
papers are chosen because of particular con-
tent, others are selected because they il-
lustrate important points of methodology. Each
week, one student leads the discussion,
evaluating the strengths, weaknesses, and im-
portance of each paper. Subject may be
repeated for credit a maximum of four terms.
Letter grade given in the last term applies to all
accumulated units of 16.459.
C. M. Oman, D. J. Newman, L. R. Young

16.498 Advanced Special Subject in
Humans and Automation

Prereq.: Permission of instructor
G (Fall, IAP, Spring)
Units arranged
Can be repeated for credit

16.499 Advanced Special Subject in
Humans and Automation

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Organized lecture or laboratory subject, con-
sisting of undergraduate-level material not
available in regularly scheduled humans and
automation subjects.
Consult W. Vander Velde.

Propulsion and Energy
Conversion

16.50 Introduction to Propulsion Systems

Prereq.: 16.050
U (Spring)
3-0-9

Presents aerospace propulsive devices as sys-
tems, with functional requirements and en-
gineering and environmental limitations.
Requirements and limitations that constrain
design choices. Both air-breathing and rocket
engines covered, at a level which enables ra-
tional integration of the propulsive system into
an overall vehicle design. Mission analysis, fun-
damental performance relations, and ex-
emplary design solutions presented.
A. H. Epstein

16.511 Aircraft Engines and Gas Turbines

Prereq.: 16.50 or permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

Performance and characteristics of aircraft en-
gines and industrial gas turbines, as deter-
mined by thermodynamic and fluid mechanic
behavior of components: inlets, compressors,
combustors, turbines, and nozzles. Discusses
various engine types, including turbojet, tur-
bofan, and turboprop. Limitations imposed by
material properties and stresses. Emphasizes
future design trends, including reduction noise,
pollutant formation, fuel consumption, and
weight.
A. H. Epstein

16.512 Rocket Propulsion

Prereq.: 16.50 or permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

Chemical rocket propulsion systems for
launch, orbital, and interplanetary flight. Model-
ing of solid, liquid-bipropellant, and hybrid rock-
et engines. Thermochemistry, prediction of
specific impulse. Nozzle flows including real
gas and kinetic effects. Structural constraints.
Propellant feed systems, turbopumps. Com-
bustion processes in solid, liquid, and hybrid
rockets. Cooling; heat sink, ablative, and
regenerative.
M. Martinez-Sanchez

16.521 Aircraft Turbine Engine Design
(Revised Content)

Prereq.: 16.511 or permission of instructor
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Three or four topics in the advanced design of
gas turbines are examined in detail. Technol-
ogy limitations reflected in the current state-of-
the-art and the potential for advances are
emphasized. Topics may include: compression
system stability, turbine heat transfer, manufac-
turing, combustion, low order dynamic model-
ing, compressor or turbine aerodynamics,
noise, and aeromechanics. Topics may
change from year to year.
A. H. Epstein

16.522 Space Propulsion

Prereq.: 16.512, 8.03
G (Spring)
3-0-9 H-LEVEL Grad Credit

Reviews rocket propulsion fundamentals. Dis-
cusses advanced concepts in rocket propul-
sion ranging from chemical engines to
electrical engines. Topics include: advanced
mission analysis, physics and engineering of
microthrusters, solid propellant rockets,
electrothermal, electrostatic, and electro-mag-
netic schemes for accelerating propellant.
Some coverage is given of satellite power sys-
tems and their relation to propulsion systems.
M. Martinez-Sanchez

16.540 Internal Flows in Turbomachines

Prereq.: 2.25 or permission of instructor
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

General features of internal flows with appli a.
tion to compressors, turbines, and propulsi_
systems. Fundamental concepts of rotation-
flows, inherent unsteadiness of turbo-
machines, boundary layers, wakes, and los-ss
and mixing in turbomachines. Axisymmetric
swirling and vortex core flows, streamline ct,
vature computations, and flows in rotating
blade rows. Effects of viscosity and compre--
sibility in internal flows. Secondary flows an.
three-dimensional effects. Flow instabilities n
turbomachines. Recent developments and ex-
perimental information. Alternate years.
E. M. Greitzer, I. A. Waitz

16.55 Ionized Gases

Prereq.: 8.03
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Properties and behavior of low-temperature
plasmas for energy conversion, plasma propu.
sion, and gas lasers. Equilibrium of ionized
gases: energy states, statistical mechanics.
and relationship to thermodynamics. Kinetic
theory: motion of charged particles, distribution
function, collisions, characteristic lengths and
times, cross-sections, and transport properties
Gas surface interactions: thermionic emission,
sheaths, and probe theory. Radiation in plaF-
mas and diagnostics. Alternate years.
M. Martinez-Sanchez

16.58 Aircraft Gas Turbine Structures

Prereq.: 16.511 or permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Examines the structural design of aircraft gn;
turbine engines as set by the (multidisciplinoiv)
coupling between aerodynamic, thermal, ari
structural requirements for high-performanc
propulsion systems. Topics include: structur
under static loads, rotor dynamics and vibra
tion (design of rotating blades and disks, cri
cal speed of rotating shafts, flutter and forc-d
response of compressor and turbine blades,
low-cycle fatigue, and design considerationi
for hot-section components used in gas tur
bine engines. Alternate years.
A. H. Epstein, F. Ehrich
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16.598 Advanced Special Subject in
Propulsion and Energy Conversion

Prereq.: Permission of instructor
G (Fall, IAP, Spring)
Units arranged
Can be repeated for credit

16 599 Advanced Special Subject in
Propulsion and Energy Conversion

pr. eq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Organized lecture or laboratory subject, con-
sisting of graduate-level material not available
in rogularly scheduled propulsion subjects.
Consult W. Vander Velde.

Other Undergraduate Subjects

16.UR Undergraduate Research

Prereq.: -
U (Fall, IAP, Spring)
Urnts arranged [P/D/F]
Can be repeated for credit

16.URG Undergraduate Research

Prereq.: -
U (Fall, IAP, Spring)
Units arranged
Can be repeated for credit

Undergraduate research opportunities in
aennautics and astronautics. For further infor-
mation, contact Manuel Martinez-Sanchez,
Departmental Coordinator.
M Martinez-Sanchez

16.61 Aerospace Dynamics

Prreq.: 16.040 or 2.004
U Spring)
3-0-9

Classical dynamics beyond Unified Engineer-
ing, Lagrangian formulation, and solid body
da, rmics, including quaternion description and
-cd-body methods. Spacecraft trajectories
, 1 attitude dynamics. Aircraft flight dynamics,
;,ation of aerodynamic forces, longitudinal
and lateral stability, fast mode, phugoid, Dutch

and spin.
'ow, K. Blair

16 621 Experimental Projects I
eq.: 6.041, 16.050, 16.060
all, Spring)
3

oduces laboratory experimental techni-
Principles of experimental design and

able measurement. Laboratory safety. In-
st ction in effective report writing and oral

sentation. Selection and detailed planning
an individual research project, including
>gn of components or equipment. Prepara-

of a detailed proposal for the selected
,ect carried through to completion under
622.
.. Murman, K. Blair, R. F. Perdichizzi

16.622 Experimental Projects III

Prereq.: 16.621
U (Fall, Spring)
1-7-4 Institute LAB

Gain practical insight and improved under-
standing of engineering experimentation
through design and execution of "project" ex-
periments. Building upon work in 16.621, stu-
dents construct and test equipment, make
systematic experimental measurements of
phenomena, analyze data, and compare
theoretical predictions with results. Written
final report on entire project and formal oral
presentation. Provides valuable link between
theory and practice.
E. M. Murman, K. Blair, R. F. Perdichizzi

16.64 Flight Measurement Laboratory

Prereq.: 16.020
U (Spring)
2-2-2

Opportunity to see aeronautical theory applied
in real-world environment of flight. Students as-
sist in design and execution of simple engineer-
ing flight experiments in light aircraft. Typical
investigations include determination of stability
derivatives, verification of performance
specifications, and measurement of navigation
system characteristics. Limited to students in
Aeronautics and Astronautics.
R. J. Hansman

16.652 Inventions and Patents

Prereq.: 14.02
U (Fall)
3-0-6

Engineering School-Wide Elective Subject.
Description given at end of this chapter in
SWE section on page 637.
R. H. Rines

16.653 Management in Engineering

Prereq.: -
U (Fall)
3-0-9

Engineering School-Wide Elective Subject.
Description given at end of this chapter in
SWE section on page 637.
A. V. dArbeloff, J.-H. Chun

16.656 Management Topics in Engineering

Prereq.: Permission of instructor
U (lAP)
2-0-4

Directed toward the student whose objective is
a career in engineering leading to manage-
ment. Provides opportunities to examine topics
relating to the conduct of engineering activities
within a total management environment. Inter-
faces between engineering and other com-
pany functions, such as marketing, finance
manufacturing, andquality, explored with em-
phasis on the management process. Special
attention given to product development costing
as part of long-range planning. Seminar format
based on current industrial practice.
J. Yamron

16.66 Industrial Practice

Prereq.: -
U (Fall, Spring)
0-8-0 [P/D/F]

Seven months of engineering practice, carried
out by the cooperative students at the plants of
organizations participating in the cooperative
program.
M. Martinez-Sanchez

16.67 Engineering Internship

Prereq.: -
U (Summer)
0-6-0 [P/D/F]
Can be repeated for credit

A summer of work experience as part of the
Engineering Internship Program. Students
register for this subject twice, receiving the
grade "J" for the first registration. Two work as-
signments must be completed in order for
credit to be awarded. Limited to students
registered in EIP.
/. A. Waitz

16.680 Undergraduate Special Project

Prereq.: -
U (Fall, Spring, Summer)
Units arranged [P/D/F]
Can be repeated for credit

Opportunity for undergraduate students to
work on projects related to aerospace en-
gineering outside the department. Consult
Aero Astro Academic Programs Office.
M. Martinez-Sanchez

16.681 Special Projects

Prereq.: -
U (Fall, IAP, Spring, Summer)
Units arranged
Can be repeated for credit

Study or laboratory project work of under-
graduate level by qualified students. Topics
selected in consultation with the instructor.
M. Martinez-Sanchez

16.682 Selected Topics in Aeronautics and
Astronautics

Prereq.: -
U (Fall, IAP, Spring)
Units arranged
Can be repeated for credit

Study at the undergraduate level by qualified
students. Topics selected in consultation with
the instructor.
M. Martinez-Sanchez

16.683 Aeronautics and Astronautics
Seminars

Prereq.: -
U (Fall, Spring)
2-0-0 [P/D/F]
Can be repeated for credit

Speakers from campus and industry discuss
current activities and advances in aeronautics
and astronautics. Restricted to Course XVI stu-
dents.
M. Martinez-Sanchez
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Flight Transportation

16.71J The Airline Industry
(New)

(Same subject as 1.232J)
Prereq.: Permission of instructor
G (Fall)
3-0-9

Overview of the global airline industry, focus-
ing on recent industry performance, and cur-
rent issues and challenges for the future.
Fundamentals of airline industry structure, air-
line economics, operations planning, safety,
labor relations, airports and air traffic control,
marketing, and competitive strategies, with an
emphasis on the interrelationships among
major industry stakeholders. Recent research
findings of the MIT Global Airline Industry Pro-
gram are showcased, including the impacts of
congestion and delays, evolution of informa-
tion technologies, changing human resource
management practices, and competitive ef-
fects of new entrant airlines. Taught by faculty
participants of the Global Airline Industry Pro-
gram.
P. P. Belobaba, A. I. Barnett, C. Barnhart
A. R. Odoni, J. P. Clarke, R. J. Hansman,
T. A. Kochan

16.72 Air Traffic Control
(Revised Units)

Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

Introduces the various aspects of present and
future Air Traffic Control systems. Descriptions
of the present system: systems-analysis ap-
proach to problems of capacity and safety; sur-
veillance, including NAS and ARTS; navigation
subsystem technology; aircraft guidance and
control; communications; collision avoidance
systems; sequencing and spacing in terminal
areas; future directions and development; criti-
cal discussion of past proposals and of prob-
able future problem areas. Requires term
paper.
R. J. Hansman, J. P. Clarke

16.74 Air Transportation Economics

Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

Introduces fundamental concepts for the
economic analysis of airline systems. Con-
trasts regulated with deregulated environ-
ments. Reviews international air service issues
and trends. Defines market systems for air
transport service, and develops a theory for
pricing, demand, costs, and supply. Presents
market models for equilibria in isolated
markets and over a network of markets.
P. P. Belobaba

16.75 Airline Management

Prereq.: 16.74
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Overview of airline management problems
focusing on current issues. Development of
planning models and data analysis tools, with
emphasis on the interactions between diverse
components of airline operations, including
fleet planning, demand forecasting, overbook-
ing, yield management, scheduling, and route
network design. Students participate in a com-
petitive airline management simulation game
as part of the subject requirements.
P. P. Belobaba

16.76J Logistical and Transportation
Planning Methods

(Same subject as 1.203J, 6.281J, 13.665J,
15.073J, ESD.216J)
Prereq.: 6.431, 15.075
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 1.203J.
R. C. Larson, A. R. Odoni, A. I. Barnett

16.77J Airline Schedule Planning

(Same subject as 1.206J, ESD.215J)
Prereq.: 15.081J or equivalent
G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject 1.206J.
C. Barnhart

16.781J Planning and Design of Airport
Systems

(Same subject as 1.231J, ESD.224J)
Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 1.231J.
R. de Neufville, A. R. Odoni

16.798 Advanced Special Subject in Flight
Transportation

Prereq.: Permission of instructor
G (Fall, IAP, Spring)
Units arranged
Can be repeated for credit

16.799 Advanced Special Subject in Flight
Transportation

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Organized lecture or laboratory subject, con-
sisting of graduate-level material not available
in regularly scheduled transportation subjects.
Consult W. Vander Velde.

Aerospace Systems

16.800J Aerospace Economics

(Same subject as 14.25J)
Prereq.: 14.01
Acad Year 2001-02: U (Spring)
Acad Year 2002-03: Not offered
3-0-9 HASS

Applies basic microeconomic theory to
aerospace industries and markets, including
aircraft manufacturing, air transportation sys-
tems, and commercial space ventures.
Focuses on industry structure and firm be-
havior, measures of concentration, regulation,
and government subsidy issues, as well as
cost/benefit analysis. Specific topics include
competition among aircraft manufacturers, im-
pacts of airline deregulation, and evaluation of
large-scale space projects. Alternate years.
P. P. Belobaba

16.82 Flight Vehicle Engineering

Prereq.: Permission of department
U (Spring)
3-3-6

Design of an atmospheric flight vehicle to satis-
fy stated performance, stability, and control re-
quirements. Emphasizes individual initiative,
application of fundamental principles, and the
compromises inherent in the engineering
design process. Enrollment restricted to
seniors in Course XVI who have satisfactorily
completed all other departmental requirements
for the S.B. degree, or by permission of instric-
tor.
M. Drela, R. J. Hansman

16.83 Space Systems Engineering

Prereq.: Permission of department
U (Fall)
3-3-6

Design of a complete space system, includirg
systems analysis, trajectory analysis, entry
dynamics, propulsion and power systems,
structural design, avionics, thermal and en-
vironmental control, human factors, support
systems, and weight and cost estimates. Stu-
dents participate in teams, each responsible
for an integrated vehicle design, providing ex-
perience in project organization and interaction
between disciplines. Enrollment is restricted to
seniors in Course XVI who have satisfactorily
completed all other departmental requirements
for the S.B. degree, or by permission of instruc-
tor.
D. W. Miller, P. W. Young, J. Keesee
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16.840 Real-Time Systems for Aerospace
Vehicles

Prereq.: 16.060, 6.041
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Systems engineering concepts and methods
for aircraft and spacecraft avionics and flight
controls. System architectures and intercon-
nection approaches for critical applications.
Real-time computer systems and communica-
tion buses and networks. Analysis of redun-
dant systems with examples from modern
aircraft and spacecraft systems. Probabilistic
methods and modeling for synthesis and
evaluation of system architectures including
hypothesis testing, Markov models, and detec-
tion filters.
J. J. Deyst

16.851 Satellite Engineering

Prereq.: Permission of instructor
O Fall)
309 H-LEVEL Grad Credit

Fundamentals of satellite engineering design,
neluding distributed satellite. Studies orbital
environment. Analyzes problems of station
keeping, attitude control, communications,
power generation, structural design, thermal
balance, and subsystem integration. Con-
siders trade-offs among weight, efficiency,
cost, and reliability. Discusses choice of
design parameters, such as size, weight,
power levels, temperature limits, frequency,
and bandwidth. Examples taken from current
satellite systems.
D E Hastings, J. Keesee, P. W. Young

16.852J Integrating The Lean Enterprise

Same subject as ESD.61J)
Pmreq.: Permission of instructor
G Fall)
3-i-9 H-LEVEL Grad Credit

A resses some of the important issues in-
;ed with the planning, development, and im-
ientation of lean enterprises. People,

'inology, process, and management dimen-
is of an effective lean manufacturing com-
y are considered in a unified framework.
ticular emphasis on the integration of these
- nsions across the entire enterprise, includ-
)roduct development, production, and the
nded supply chain. Analysis tools as well

uture trends and directions are explored. A
component of this subject is a team
'ct.

'Vightingale

,861 Dynamic Strategic Planning

creq.: Permission of instructor
3 all)

6 H-LEVEL Grad Credit

ineering School-Wide Elective Subject.
scription given at end of this chapter in

S VE section on page 637.
de Neufville, J. P. Clark, F. Field

16.862 Engineering Risk-Benefit
Analysis

Prereq.: 18.02
G (Spring)
3-0-6 H-LEVEL Grad Credit

Engineering School-Wide Elective Subject.
Description given at end of this chapter in
SWE section on page 637.
G. Apostolakis, A. R. Odoni

16.870 Aerospace Product Design

Prereq.: Permission of department
G (Fall)
3-1-8 H-LEVEL Grad Credit

Methods and means used to address the
unique complexity of aerospace products. Re-
quirements analysis, functional analysis,
design trade techniques, and process structur-
ing form the basis for understanding integrated
product-process development. Experience with
structured creative synthesis approaches is ac-
quired using design-related problem sets.
Foundational engineering (technical) manage-
ment activities are addressed. Teamworking
skills are refined in group problem sets. Sub-
ject material is integrated with Special Event
aircraft, spacecraft, and systems seminars
prepared by industry and government
speakers.
C. W. Boppe

16.871 Aerospace Product Design Tools

Prereq.: 16.870
G (IAP)
1-0-2 H-LEVEL Grad Credit

Computer-based tools that support the design
and development of complex aerospace
products are examined and implemented. The
resulting simulations and models enhance the
understanding of principles addressed in
16.870. Numerical Design Structure Matrix
refinement improves process information flows
and reduces design-development cycle time.
Discrete Event Simulations evaluate sys-
tem/product behavior prior to making hardware
and software design allocation decisions.
StereoLithography (Rapid Prototyping), an im-
portant means for dealing with product com-
plexity, generates preliminary manufactured
hardware parts based on computerized 3-D
solids models.
C. W. Boppe

16.872 Aerospace Design Project

Prereq.: 16.870, 16.871, 16.ThG
G (Spring)
1-0-2 H-LEVEL Grad Credit

Provides the supervisory framework for the
M.Eng. Design Project and Thesis. Multi-dis-
ciplinary student teams (3-6 students per
team) are structured to focus on design
projects recommended by industry and faculty.
Projects address aircraft, spacecraft, or
aerospace product subsystem design require-
ments. Student-prepared design review
presentations are scheduled at several points
during the spring semester. These presenta-
tions are attended by department faculty and
industry representatives. Restricted to M.Eng.
students who co-register for 16.ThG.
C. W. Boppe

16.880J Systems Engineering
(Revised Content)

(Same subject as ESD.33J)
Prereq.: Permission of department
G (Summer)
3-1-8 H-LEVEL Grad Credit

Addresses the engineering activities as-
sociated with system analysis, system design,
and system integration. The nature of com-
plexity and system engineering enablers such
as hierarchy, filtering, aggregation, emer-
gence, abstraction, and decomposition are
foundational to all subject lectures, seminars,
and problem sets. Covers modeling techni-
ques used to address system reliability in
design development and achieve balanced
system designs. Computerized methods that
aid systems (product) engineering activities
are described and demonstrated. Materials
and assignments are complemented by sys-
tems Special Event seminars prepared by in-
dustry and government speakers.
C. W. Boppe

16.882J System Architecture

(Same subject as ESD.34J)
Prereq.: Permission of instructor
G (Fall)
3-0-9

Covers principles and methods for technical
System Architecture. Presents a synthetic view
including: the resolution of ambiguity to identify
system goals and boundaries; the creative
process of mapping form to function; and the
analysis of complexity and methods of decom-
position and re-integration. Industrial speakers
and faculty present examples from various in-
dustries. Heuristic and formal methods are
presented. Restricted to SDM students.
E. F. Crawley

16.885J Aircraft Systems Engineering
(New)

(Same subject as ESD.35J)
Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
4-0-8 H-LEVEL Grad Credit

Subject addresses a holistic systems engineer-
ing approach for aircraft development.
Focuses on the conceptual phase of product
definition during which all aspects relevant to a
new or derivative aircraft must be considered.
These include technical, economic, market, en-
vironmental, regulatory, legal, manufacturing,
and societal factors. Subject centers on a
realistic aircraft system case study and in-
cludes a number of lectures from industry and
government. Past examples included the Very
Large Transport Aircraft and a Supersonic
Business Jet. Subject identifies the critical sys-
tem level issues and analyzes them in depth
via student team projects and individual assign-
ments. The overall goal of the semester is to
produce a business plan and aircraft level sys-
tem specifications document which can serve
as an independent assessment of a current
candidate aircraft system.
E. M. Murman, J. P. Clarke, R. J. Hansman
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16.89 Space Systems Engineering

Prereq.: Permission of instructor
G (Spring)
4-0-8 H-LEVEL Grad Credit

Subject defines what a systems engineer
does, and reviews the unifying concepts which
are applicable across many disciplines. Ex-
amples drawn from major national programs.
Principles of good practice are developed and
applied to current government and commercial
space programs. Class specifies and designs
a space system.
D. E. Hastings, J. M. Warnkessel

16.891J Space Policy Seminar
(New)

(Same subject as ESD.129J)
Prereq.: Permission of instructor
G (Spring)
3-0-6 H-LEVEL Grad Credit

Seminar explores current issues in space
policy as well as the historical roots for the is-
sues. Emphasis on critial policy discussion
combined with serious technical analysis. The
range of issues cover national security space
policy, civil space policy, as well as commer-
cial space policy. Issues explored include: the
GPS dilemma, the International Space Station
choices, commercial launch from foreign
countries, and the fate of satellite-based cel-
lular systems.
D. Hastings

16.898 Advanced Special Subject in
Aerospace Systems

Prereq.: Permission of instructor
G (Fall, IAP, Spring)
Units arranged
Can be repeated for credit

16.899 Advanced Special Subject in
Aerospace Systems

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Organized lecture or laboratory subject, con-
sisting of graduate-level material not available
in regularly scheduled systems subjects.
Consult W. Vander Velde.

Computation

16.900 Computational Tools for Engineering

Prereq.: 16.010, 16.020, or equivalent
U (IAP)
1-1-4 [P/D/F]

Introduction to computational tools and their
use in solving engineering problems, analyzing
data, and presenting scientific results. Techni-
ques for the practical use of spreadsheets
(XESS), mathematical and numerical analysis
packages (MATLAB), symbolic algebra
(MAPLE), and other Athena-based software
packages are presented. Issues of computa-
tional accuracy and efficiency are discussed.
Emphasizes problem solving using available
software packages, not programming or algo-
rithmic development. Enrollment may be
limited.
J. K. Kuchar

16.901 Computational Methods in
Aerospace Engineering

Prereq.: 16.030-16.040, 16.070 or permission
of instructor
U (Spring)
3-0-9

Introduction to computational techniques aris-
ing in aerospace engineering. Applications
drawn from aerospace structures,
aerodynamics, dynamics and control, and
aerospace systems. Techniques include:
numerical integration of systems of ordinary dif-
ferential equations; finite-difference, finite-
volume, and finite-element discretization of
partial differential equations; numerical linear
algebra; eigenvalue problems; and optimiza-
tion with constraints.
D. L. Darmofal

16.910J Introduction to Numerical
Simulation

(Same subject as 6.336J, 2.096J)
Prereq.: 18.03 or 18.06 or equivalent
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 6.336J.
J. K. White, J. Peraire, A. T. Patera

16.920J Numerical Methods for Partial
Differential Equations

(Same subject as 2.097J)
Prereq.: 18.03 or 18.06 or equivalent
G (Spring)
3-0-9 H-LEVEL Grad Credit

Covers the fundamentals of modern numerical
techniques for a wide range of linear and non-
linear elliptic, parabolic, and hyperbolic partial
differential and integral equations. Topics in-
clude: mathematical formulations; finite dif-
ference, finite volume, finite element, and
boundary element discretization methods; and
direct and iterative solution techniques. The
methodologies described form the foundation
for computational approaches to engineering
systems involving heat transfer, solid
mechanics, fluid dynamics, and electromag-
netics; and engineering systems such as
finance, traffic flow, and performance analysis
of stochastic systems. Computer assignments
requiring programming.
J. Peraire, A. T. Patera, J. K. White

16.940J Computational Geometry

(Same subject as 13.472J, 1 .128J, 2.158J)
Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 13.472J.
N. M. Patrikalakis, D. C. Gossard

16.948 Advanced Special Subject in
Computation

Prereq.: Permission of instructor
G (Fall, lAP, Spring)
Units arranged
Can be repeated for credit

16.949 Advanced Special Subject in
Computation

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Organized lecture or laboratory subject, con-
sisting of graduate-level material not available
in regularly scheduled computation subjects.
Consult W. Vander Velde.

Other Graduate Subjects

16.ThG Graduate Thesis

Prereq.: Permission of department
G (Fall, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Program of graduate research, leading to an
S.M., M.Eng., E.A.A., Ph.D., or Sc.D. thesis: to
be arranged by the student with an appropriate
MIT faculty member, who is then thesis super-
visor. The M.Eng. thesis is restricted to stu-
dents in the M.Eng. program. Co-registration
with 16.872 is required in the Spring Term.
W. Vander Velde
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16 952 Management Topics in Engineering

Prereq.: -
G (Spring)
2-0-4

Directed toward the student whose objective is
a career in engineering leading to manage-
ment. Provides opportunities to examine topics
relating to the conduct of engineering activities
within a total management environment. Inter-
faces between engineering and other com-
pany functions, such as marketing, finance,
manufacturing, and quality, explored with em-
phasis on the management process. Special
attention given to product development costing
as part of long-range planning. Seminar format
based on current industrial practice.
J. Yamron

16 97 Advanced Engineering Internship

Prereq.: 16.67
G (Fall, Spring, Summer)
0-6-0 [P/D/F]
Can be repeated for credit

A consecutive seven-month period of work ex-
perience as part of the Engineering Internship
Program (EIP). Students register for this sub-
ject in two terms, receiving the grade "J" for
the first registration. Limited to students
registered in EIP who have been admitted to
the Graduate School.
. zv Waitz

16.980 Advanced Special Project

Prereq.: -
G (Fall, IAP, Spring, Summer)
U Its arranged
C. be repeated for credit

16.981 Advanced Special Project

Prereq.: Permission of department
G (Fall, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

S:dy, original investigation, or lab project
wcrk of graduate level by qualified students.
Topics selected in consultation with instructor.
C isult W. Vander Velde.

16.982 Advanced Special Subject

Piereq.: Permission of department
G 'Fall, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

16.983 Advanced Special Subject

P req.: -
Gall, IAP, Spring)
L ts arranged

i be repeated for credit

Oganized lecture or laboratory subject, con-
ling of graduate-level material not available
egularly scheduled subjects.
nsult W. Vander Velde.

16.984 Seminar

Prereq.: -
G (Fall, Spring)
2-0-0 [P/D/F]
Can be repeated for credit

Discussion of current interest topics by staff
and guest speakers. Restricted to Course XVI
students.
M. Martinez-Sanchez

16.985J Proseminar in Manufacturing

(Same subject as 15.792J, 2.890J, 3.80J,
10.792J)
Prereq.: -
G (Fall, Spring)
Units arranged [P/D/F]
Can be repeated for credit

See description under subject 15.792J.
D. B. Rosenfield
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Course 17 Political Science

For degree requirements, see listing in
Chapter VII under the School of
Humanities and Social Science.

Political Philosophy/
Social Theory

17.OOOJ Political Philosophy

(17.106J)
(Same subject as 24.611J)
Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

Systematic examination of selected issues in
political philosophy. Topic changes each year
and subject may be taken repeatedly with per-
mission of instructor.
J. Cohen

17.006 Feminist Political Thought
(Revised Content)

(17.118)
(Subject meets with SP.601J, 17.007J)
Prereq.: Permission of instructor, based on pre-
vious coursework
G (Fall)
3-0-9 H-LEVEL Grad Credit

17.007J Feminist Political Thought

(17.119)
(Subject meets with SP.601J, 17.006)
Prereq.: -
U (Fall)
3-0-9 HASS

See description under subject SP.601J.
A. Lever

17.008 Foundations of Modern Political
Thought

(17.122)
Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

An introduction to modern political thought with
contemporary application. First part identifies
and critically examines the claims of the com-
peting traditions of thought (e.g., liberal, civic
republican) that have shaped modern political
thought, focusing on the writings of selected
thinkers such as Locke, Rousseau, and Mill.
Second part traces the continuing influence of
these traditions and considers their respective
strengths and weaknesses in relation to con-
temporary political problems.
Staff

17.009 Ethics and Social Policy
(Revised Content)

(17.121)
Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9 HASS

Examines major issues in social policy and
economic organization from an ethical point of
view. Discusses the competing philosophical
perspectives which frame debate over these is-
sues, such as unitarianism, libertarianism,
liberalism, and Marxism. Second part ex-
amines the philosophical questions at the cen-
ter of major social policy debates. Topics
include: justice in health care; whether there is
a right to basic income; whether workplaces
must be democratic, justice in the taxation of
income and wealth; the role of labor unions in
a democratic state. Subject fulfills under-
graduate public policy requirement in the
major and minor.
Staff

17.01J Justice

(17.115)
(Same subject as 24.04J)
Prereq.: -
U (Fall)
3-0-9 HASS-D, Category 2, Cl-H

See description under subject 24.04J.
J. Cohen

17.02 Liberty: An Introduction to the
Practice of Political Theory

(17.103)
Prereq.: -
U (Spring)
3-0-9 HASS

Liberty is widely held to be a primary political
value. But what is liberty? Why is it valuable?
And what form of state (if any) is required to
protect it? These are the basic questions ad-
dressed in this introductory subject in political
theory. First part examines the concept and
value of liberty. Second part considers whether
respect for liberty is compatible with accep-
tance of the state, in any form. Third part ex-
amines the scope of specific basic freedoms
(e.g., of expression, association). Fourth part
explores the relationship between liberty and
economic equality.
A. Lever

17.021J Philosophy of Law

(17.109)
(Same subject as 24.235J)
Prereq.: One Philosophy subject
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS

See description under subject 24.235J.
J. Cohen

17.03 Introduction to Political Thought

(17.117)
Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9 HASS

Subject examines major texts in the history of
political thought and the questions they raise
about the design of the political and social
order. Students are required to critically
engage with these texts and to write essays on
such issues as whether government should be
controlled by the many or by the expert few
whether a community should respect a dive!
sity of religions and philosophical opinion;
whether there are such things as human
rights; why values like liberty and equality con-
flict, and whether these conflicts can be recon-
ciled.
Staff

17.032 Cultural Perspectives on Politics
(Revised Content)

(17.116)
Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Surveys some important ways in which culture
has been conceived by anthropologists, social
historians, and political scientists such as
Geertz, Sahlins, Scott, Laitin, Wildavsky,
Sagan, Said, Hobsbawm, and Obeyesekere
and investigates how such conceptions have
been used to interpret or explain the political
world. In particular, examines how culture, in
its various incarnations, has figured into ex-
planations or interpretations of charisma, ideol-
ogy, national identity, democratic stability, the
rise of the state, resistance and revolt, and the
functioning of electoral institutions. Open to
upper-level undergraduates, for whom assign-
ments differ.
F. Schaffer
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1-,.034 New Currents in Social Theory

110)
req.: Permission of instructor
id Year 2001-02: Not offered
:d Year 2002-03: G (Fall)

9 H-LEVEL Grad Credit

Sbject critically reviews the major theories,
temporary as well as historical, of freedom,
ality, democracy, property rights, industrial
tructuring, national sovereignty, and interna-

:al relations. Reevaluates common presup-
;itions and the relevance of research in
.ous fields to improving the human condi-

ff

17 036 Marxism

124)
,req.: Permission of instructor

Aad Year 2001-02: Not offered
ad Year 2002-03: G (Fall)

3-9 H-LEVEL Grad Credit

4 :ritical examination of Marxist theory and its
apolications covering both classic texts and

re recent writings. Topics include: historical
materialism; Marxian economics; the Marxist
hnory of the state; class theory; the normative
'tique of capitalism. Discussion of these

::oics considers attempts to revise Marxism in
>e light of insights provided by other intellec-
tual currents, including feminism, post-moder-

sm, and liberalism. Open to undergraduates.
S'"Iff

17.04 What is Politics?

7.101)
Prereq.: -
Aad Year 2001-02: Not offered
A:ad Year 2002-03: U (Fall)
3-0-9 HASS

Subject explores important questions about
cat "politics" means and what it is that politi-

- scientists study by examining critically key
'rks of such students of politics as Arendt,
hber, Plato, Lasswell, Schmitt, and Wolin. In-
stigation is intended to provide students with

croader and deeper sense of what politics is,
mid what political science is all about.

Schaffer

"'olitical Economy

100J Political Economy 1: Theories of
State and the Economy

156)
me subject as 14.781J, 15.678J)
eq.: Permission of instructor

'all)
-9 H-LEVEL Grad Credit

cal analysis of liberal, neoclassical, and
xist perspectives on modern society. Alter-
/e theories of economic growth, historical
nge, the state, classes, and ideology.
Piore

17.148 Political Economy of Globalization

Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Analyzes the impact of trade and financial
flows and regional integration on the domestic
politics of advanced industrial states. Pres-
sures for harmonization and convergence of
domestic institutions and practices and the
sources of national resistance to these are ex-
amined. Cases include European Union and
West European states, US, and Japan.
S. Berger

17.154 Politics of Industrialization

Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Focuses on the way the pace and direction of
economic development depend upon the out-
comes of historical struggles for justice and the
control of resources: politics in the broadest
sense. Shows how both the industrial structure
of mass-production capitalism and the defini-
tion of the interests of groups that occupy
places in that structure cannot be understood
without reference to these struggles. Covers
the theories of property rights and flexible
production.
Staff

17.158 Political Economy of West
Europe

Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-6 H-LEVEL Grad Credit

Examines role of European states in postwar
period of rapid economic growth and current
crisis. Includes analysis of different state tradi-
tions ("etatist," liberal, authoritarian);
government's role in decline of some
economies and rise of others; why and where
Keynesianism, indicative planning, and state
enterprises were introduced; alternative con-
ceptions of contemporary economic problems
(new international division of labor? too few
producers? oil shock?); and of policies to deal
with them (industrial policy? monetarism?
protectionism?).
S. Berger

17.160 The Political Economy of Institutions

Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Explores the impact of political institutions on
economic outcomes. In addition to the distinc-
tion between authoritarianism and democracy,
some of the democratic institutions under con-
sideration include parliamentary and presiden-
tial democracy, federal and unitary systems,
and electoral rules. Explores economic out-
comes including protectionism and free trade,
budget deficits and public debt, electoral
macro-economic and budgetary cycles, the
size of the aggregate public sector, and rates
of economic growth.
J. Rodden

Department of Political Science Course 17

17.162 Federalism and Decentralization

Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

The vertical distribution of governmental
authority is rapidly changing around the world.
Power and revenue are shifting downward (to
state and local governments) and upward (to
supra-national bodies like the European
Union) at the same time. Moreover, the num-
ber of countries in the world is rapidly expand-
ing. Subject uses theory and evidence to
explore the causes and consequences of
these trends. Starts with abstract, normative
economic theories of federalism and
decentralization and then covers politics and in-
stitutions. Approach allows students to ad-
dress several questions about the vertical
organization of the public sector: (1) What is
the ideal distribution of governmental
authority? (2) How can we explain the actual
distribution, and (3) What are the welfare con-
sequences of different alternatives? Open to
advanced undergraduates with permission of
instructor.
J. Rodden

17.166 Problems of Advanced Industrial
Societies

Prereq.: 17.156J or permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Analyzes selected comparative political
economy issues from a variety of different
theoretical and methodological perspectives.
Topics include education reform, welfare state,
industrial relations, and international competi-
tion. Subject aims at developing student
analytic and research skills. Open to qualified
undergraduates by permission of instructor.
R. M. Locke

17.167 Political Economy of Asia

(Subject meets with 17.168)
Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS

17.168 Political Economy of Asia

(Subject meets with 17.167)
Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Comparative analyses of economic and politi-
cal developments of India, China, Japan, and
Korea-Taiwan-Singapore. Focuses on the
politics of economic planning, relationships be-
tween policy and performance, political and so-
cial consequences of different developmental
approaches, and Asian economics and cul-
tures in global perspective. Graduate students
are expected to pursue the subject in greater
depth through reading and individual research.
Staff
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17.172J Technology, Productivity, and
Industrial Competition

(Same subject as 22.843J, ESD.64J)
Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 22.843J.
R. K. Lester

17.176J Economic Development and Policy
Analysis I

(Same subject as 11.491J)
Prereq.: 11.205
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 11.491J.
A. Amsden

17.181 Sustainable Development: Theory,
Research and Policy

(Subject meets with 17.182)
Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9 HASS

17.182 Sustainable Development: Theory,
Research and Policy

(Subject meets with 17.181)
Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9

Examines alternative conceptions and theoreti-
cal underpinnings of the notion of "sustainable
development." Focuses on the sustainability
problems of industrial countries (i.e., aging of
populations, sustainable consumption, institu-
tional adjustments, etc.); and of developing
states and economies in transition (i.e., manag-
ing growth, sustainability of production pat-
terns, pressures of population change, etc.).
Explores the sociology of knowledge around
sustainability, the economic and technological
dimensions and institutional imperatives. Im-
plications for political constitution of economic
performance. 17.181 fulfills undergraduate
public policy requirement in the major and
minor. Graduate students are expected to ex-
plore the subject in greater depth through read-
ing and individual research.
N. Choucri

17.184J Economic Institutions and Growth
Policy Analysis

(Same subject as 11.486J, 14.778J)
Prereq.: 11.210
G (Spring)
3-0-6 H-LEVEL Grad Credit

See description under subject 11.486J.
A. Amsden, M. Piore

17.186 Institutional Economics:
Applications to Comparative Political
Economy

Prereq.: Previous coursework in political
science or political economy
G (Fall)
3-0-9 H-LEVEL Grad Credit

"Institutional economics" investigates the idea
that competitive markets depend on institu-
tions that are deliberately designed and or-
ganized, rather than arising from spontaneous,
uncoordinated pursuit of profit. Provides an in-
troduction to institutional economics, and inves-
tigates implications for the central concerns of
comparative political economy.
D. Woodruff

17.188J Labor and Politics

(Same subject as 11.414J, 15.674J)
Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9

Throughout the advanced industrial world,
labor unions, once seen as key institutions in
economic and social life, vehicles for social in-
tegration, political participation, and economic
redistribution, are in crisis. How did this
change in organizational fortunes occur? Is
this decline inevitable or can unions reform
themselves as important and viable institu-
tions? What role can labor play in the new
economy? Drawing on bodies of literature from
different fields (industrial relations, sociology,
history, and political science) and focused on
different national cases, this graduate reading
and research seminar examines these and
other related questions. Open to advanced un-
dergraduates with permission from instructor.
R. Locke

17.190J Economic Development and Policy
Analysis, Part I1
(New)

(Same subject as 11.492J)
Prereq.: 11.491J
G (Spring)
3-0-9 H-LEVEL Grad Credit

Analyzes economic development in "the
remainder," or in countries that largely failed to
enter the orbit of modern world industry since
the end of World War II. Looks at the reasons
for falling behind in terms of history, geog-
raphy/global transactions, institutions (includ-
ing business enterprises), policies and
knowledge-based assets. Explores potential
policies for accelerating the process of in-
dustrial transformation and the control
mechanism necessary to improve government
planning.
A. Amsden

17.191J Topics in Political Economy

(17.807)
(Same subject as 14.29J)
Prereq.: 14.03 or 14.04
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
4-0-8 HASS

See description under subject 14.29J.
Consult J. M. Snyder, Jr.

17.194 Political Economy of the
Post-Socialist Transition

Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

Examines political and administrative diffictI-
ties accompanying the effort to build market
economies in the post-socialist countries of
Eastern Europe and the former Soviet Union
After a historical introduction to socialist
economic institutions, turns to central proces-
ses of privatization, stabilization, liberalization
enterprise adaptation, and fiscal and ad-
ministrative development. Conducted jointly
with an equivalent Harvard Government
Department seminar.
D. Woodruff

17.195 Globalization

(Subject meets with 17.196)
Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9 HASS

17.196 Globalization
(Revised Content)

(Subject meets with 17.195)
Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

Analyzes changes in the international
economy and their effects in the politics,
economy, and society of advanced and eme
ing countries. Topics to be explored include:
the independence of national governments;
wage inequality; unemployment; industrial
production outside national borders and its
consequences for innovation, efficiency, and
jobs; fairness in trade; and mass culture ver-
sus local values. 17.195 fulfills undergraduate
public policy requirement in the major and
minor. Graduate students are expected to ex-
plore the subject in greater depth.
S. Berger

American Politics

17.20 Introduction to the American
Political Process
(Revised Content)

(17.241)
Prereq.: -
U (Fall, Spring)
3-0-9 HASS-D, Category 4, CI-H

Studies American government, emphasizing
the institutions of government and the repre-
sentation of competing interests. Topics in-
clude: the Founding, constitutional
interpretation, legislative processes, Presiden-
tial power, public opinion and voting, group
mobilization, political steering of the
bureaucracy and the economy, and federalism
D. T. Kryder, Staff
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17 200 Graduate Seminar in American
politics
p vised Content)

260)
eq.: 17.20

A Year 2001-02: Not offered
, d Year 2002-03: G (Fall)

-9 H-LEVEL Grad Credit

A lyzes the American political system, with
2< nary emphasis on the national level. Ex-
a nes American federalism, voting behavior,

tical parties, and national political institu-
ns. Focuses on core works in contemporary

A-,erican politics and public policy. Critiques
conresearch methodologies and the explicit

al implicit theoretical assumptions of such
work.
C Stewart

17.243 Media Politics

Prreq.: -
A ad Year 2001-02: Not offered
Aid Year 2002-03: U (Fall)

9 HASS

T- mass media are crucial players in modern
aniocratic government, but most people have
o y a fuzzy understanding of their role and in-

nce. Subject examines why the media
cver what they do; how their coverage influen-
ces the behavior of politicians and public offi-
coils; and how it shapes the attitudes of
or linary people. Subject focuses mainly on the
U!ted States, but also includes some com-
parisons with other countries in both the
in veloped and developing world.

Ansolabehere, C. Lawson

17.245 The Supreme Court, Civil Liberties,
and Civil Rights

vised Content)

req.: -
rall)

-9 HASS, Cl-H

lect considers constitutional rights, proces-
civil rights and liberties, and criminal pro-

ure. Focus on Supreme Court caselaw.
A. Burnham

17.247J Women and the Legal Process

(Subject meets with 17.248, SP.605J)
Prereq.: Previous law-related subject or per-
mission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS

17.248 Women and the Legal Process

(Subject meets with 17.247J, SP.605J)
Prereq.: Previous law-related subject or per-
mission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Relies on caselaw, legal essays, and other
materials to expose students to the fluid politi-
cal discourse surrounding the legal treatment
of women. Topics covered include feminist
legal theory; the special treatment/equal rights
debate; affirmative remedies; the abortion
cases; the intersection of race and gender in
law; women and criminal justice; and family
law issues. Focus is on constitutional
jurisprudence. Graduate students are ex-
pected to explore the subject in greater depth.
M. Bumham

17.250 The Bureaucracy

Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Examines the ways in which the structure of
the US bureaucracy affects the implementa-
tion of policy. Topics include bureaucrats'
motivations (policy, career advancement, effort
aversion, political power); political controls on
bureaucrats' actions (Congress, the president,
the courts, interest groups, the media); con-
trols through institutional design (hierarchies,
overlapping jurisdictions, private-public arran-
gements, contracting); and the analysis of
American bureaus in a comparative perspec-
tive. While the substantive focus of the subject
is US bureaucracy, the theoretical issues and
discussions of research design is applicable to
those with comparative interests in the subject.
B. Canes- Wrone

Department of Political Science Course 17

17.251 Congress and the American
Political System I

(Subject meets with 17.252)
Prereq.: 17.20 or permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9 HASS

17.252 Congress and the American
Political System I

(Subject meets with 17.251)
Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

Focuses on both the internal processes of the
House and Senate and on the place of Con-
gress in the American political system. Atten-
tion to committee behavior, leadership
patterns, and informal organization. Considers
relations between Congress and other
branches of government, as well as relations
between the two houses of Congress itself.
Graduate students are expected to pursue the
subject in greater depth through reading and
individual research.
C. Stewart

17.253 American Political Economy

(Subject meets with 17.254)
Prereq.: 17.20
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9 HASS

17.254 American Political Economy

(Subject meets with 17.253)
Prereq.: 17.20
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

Analysis of contemporary and historical issues
in US political economy, with special emphasis
on public finance and economic regulation.
Selected topics in trade and tax policy, agricul-
tural, transport, labor, and environmental
regulations, and local public finance treated in
some detail. Focuses primarily on the neoclas-
sical/rational-choice approach; strengths and
weaknesses of this approach are discussed.
Where necessary, devotes time to developing
tools used in rigorous microeconomic analysis.
Graduate students are expected to pursue the
subject in greater depth through reading and
individual research.
J. M. Snyder, Jr.
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17.261 Congress and the American Political
System II
(Subject meets with 17.262)
Prereq.: 17.251 or permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS

17.262 Congress and the American Political
System 11
(Subject meets with 17.261)
Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Analyzes the development of the United
States Congress by focusing on the competing
theoretical lenses through which legislatures
have been studied. Particularly compares
sociological and economic models of legisla-
tive behavior, applying those models to floor
decision-making, committee behavior, political
parties, relations with other branches of the
Federal government, and elections. Graduate
students expected to pursue the subject in
greater depth through reading and individual
research.
C. Stewart

17.263 Electoral Politics
(Revised Content)

Prereq.: 17.20 or equivalent
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9 HASS

Considers the role of elections in American
politics. Issues explored include how elections
are modeled by political scientists, the effect of
elections on public policy, and strategies for im-
proving elections. Special emphasis is given
to mass voting behavior, political parties, the
media, and campaign finance. Subject focuses
on US elections, but provides some contrasts
with other countries, especially the United
Kingdom.
S. Ansolabehere

17.264 Electoral Politics

Prereq.: 17.20 or equivalent
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Analyzes elections in light of theories about
voters, parties, and candidates. Topics include
election laws and reforms, and the formation
of governments. Focus is mainly on US elec-
tions, though other democracies are also ex-
amined. Familiarity with statistics
recommended but not required. Open to
qualified undergraduates.
S. Ansolabehere

17.267 The President

(Subject meets with 17.268)
Prereq.: 17.20 or permission of instructor
U (Spring)
3-0-9 HASS

17.268 The President

(Subject meets with 17.267)
Prereq.: 17.20 or permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Examines the US President as constitutional
executive; sharer of governing authority with
Congress and the Courts; party leader; foreign
policy leader; and focus for national political,
economic, and social aspirations. Graduate
students are expected to pursue the subject in
greater depth through reading and individual
research.
D. T. Kryder

17.269 Presidential Elections

Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9 HASS

Examines the dynamics of presidential elec-
tions: events preceding the primaries, the con-
duct of the general election itself, and the
policy consequences of the electoral process.
The class conducts a survey of votes. Topics
include the players (candidates, voters, par-
ties, consultants, the Electoral College), cam-
paign resources (money, information, media
attention), the major campaign events
(primaries, conventions, general elections),
and prospects for reform.
S. Ansolabehere

17.270 American Political Development

(Subject meets with 17.271)
Prereq.: -
G (Fall)
3-0-9 H-LEVEL Grad Credit

17.271 American Political Development

(Subject meets with 17.270)
Prereq.: 17.20
U (Fall)
3-0-9 HASS

Provides students with a broad historical back-
ground for understanding the evolution of
American national political processes. Major
topics include the evolution of electoral politics
and the party system, eras of political reform
and state expansion (the Populist, Progres-
sive, New Deal, and Great Society), major
wars and their effects (including the Revolution-
ary and Civil Wars), and the adaptation of
government institutions to crisis and com-
plexity in society and the economy. Graduate
students are expected to pursue the subject in
greater depth through reading and individual
research.
D. T. Kryder

Public Policy

17.30J Fundamentals of Public Policy
(Revised Content and Units)

(17.203)
(Same subject as 11.002J)
Prereq.: -
U (Fall)
4-0-8 HASS, Cl-H

See description under subject 11.002J.
D. Laws, S. M. Meyer

17.303J Methods of Policy Analysis

(17. 809)
(Same subject as 11.003J)
Prereq.: 11.002J, 17.30J, 14.01
U (Spring)
3-0-9 HASS

See description under subject 11.003J.
Staff, J. M. Schuster

17.304 Comparative Social Policy

(17.208)
Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Explores historical development and contem-
porary challenges to welfare states in ad-
vanced industrialized societies (Western
Europe and the United States). Pays particular
attention to the challenges posed by globalizd-
tion/supranationalism, the retreat of full
employment Keynesianism, demographic pre-
sures, and changes in occupational and fami'
structures. Examines not only general welfare
state responses but also issues and develop-
ments in specific policy areas, such as health
care reform, welfare reform, and pension
policy.
S. Sferza

17.305J Race, Gender, and Law

(17.209)
(Same subject as SP.604J)
Prereq.: Previous law-related subject or per-
mission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS

Employs legal materials such as case law,
legislation, and essays to explore issues of
power, privilege, and exclusion in the
American legal system. Considers the con-
struction of racial, ethnic, and gender
categories and identities; alternative visions of
equality and justice; critical race theory; and
contemporary remedies such as affirmative ao-
tion.
M. Burnham
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17.307 American Public Policy for
Washington Interns

211)
eq.: Permission of instructor

Spring)
:9 HASS

E rnines US policymaking process, with spe-
ai attention to making of policy for science

ad technology. Subject spans Spring and Fall
jeons. Spring term attends to origins and
advelopment of American policymaking institu-
tcns and their roles in settling controversial
J--y questions. Fall term focuses on develop-

r' nt of representative policies in the US, such
as ollution controls, biotechnical engineering,
and telecommunications. Selection and par-
:nation in Washington Summer Internship
P )gram required. Subject fulfills under-
}duate public policy requirement in the
-imor and minor.
SL', ff

17.309 Comparative Public Policy

(17.213)
Prereq.: -
Aood Year 2001-02: Not offered
Ariad Year 2002-03: U (Spring)
3- 9 HASS

Compares how advanced industrialized
societies (US, Germany, and Sweden) deal
with the problems of managing the economy,
unomployment, social policy (such as welfare
reform), and industrial relations. Also ex-
amines how political institutions and actors,
policymaking processes, and values of each
country shape public policy outcomes.
Ciuntries' approaches to public policy
problems illuminate how they define the proper
balance between public and private forces,
and how they reconcile competing goals of ef-
ficiency and equity. Subject fulfills the under-
graduate public policy requirement in the
major and minor.
Staff

17.31J Science, Technology, and Public
Policy

(17 301)
(Same subject as STS.082J)
Prereq.: -
U Fall)
3-0-9 HASS, CI-H

Analysis of issues at the intersection of
science, technology, public policy, and busi-
ness. Cases drawn from antitrust and intellec-
tual property rights; health and environmental
policy; defense procurement and strategy;
strategic trade and industrial policy; and R&D
funding. Structured around theories of political
economy, modified to take account of integra-
tion of uncertain technical information into
Public and private decision-making.
K Oye

17.311 Politics, Race, and Science

(17.207)
Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS

Examines comparatively the historical and con-
temporary role of science in constructing
knowledge about human differences and
similarities in terms of race. Particular attention
is paid to the social and political context of
scientific inquiry and to its political consequen-
ces for public policy. Considers also the role of
science in constructing national identities.
Topics include: US immigration policy, the US
eugenics movement, and 10 and educational
testing in the US.
M. Nobles

17.313 Business, Government, and Public
Policy

(17.21 7)
Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS

Examines the ways in which businesses are in-
fluenced by and attempt to influence govern-
ment policies. Particular attention given to how
the structure of government institutions affect
corporate behavior, and how a firm combines
market and nonmarket strategies to advance
its interests. Subject provides readings that
combine conceptual and theoretical
framewroks with actual business cases, the lat-
ter of which focuses on high-tech and other
scientific businesses. Topics include lobbying,
regulation, public opinion, and political institu-
tions within the United States; within various
European, Latin American, and Asian nations;
and across these nations through international
trade agreements.
B. Canes-Wrone

17.315 Health Policy

(17.205)
Prereq.: -
U (Fall)
3-0-9 HASS

Analyzes the health policy problems facing
America including adequate access to care,
the control of health care costs, and the en-
couragement of medical advances. Considers
market and regulatory alternatives as well as
possible foreign models including Canadian,
Swedish, British, and German arrangements.
Emphasis on historical development, interest
group behavior, and organizational influences
in setting and implementing policy.
H. M. Sapolsky

17.32 Environmental Politics and Policy

(17.319)
Prereq.: -
U (Spring)
4-0-8 HASS-D, Category 4, Cl-H

Examines the collision of politics, economics,
values, and science in making and carrying out
environmental policy at national, state, and
local levels. Case studies of environmental
policymaking explore the roles of governmen-
tal institutions, business, interest groups, the
public, and the media in areas of air and water
pollution, hazardous waste disposal, public
lands management, and wildlife protection.
S. M. Meyer

International
Relations/Security Studies

International Relations

17.40 American Foreign Policy: Past,
Present, and Future

(17.403)
Prereq.: -
U (Fall)
3-0-9 HASS-D, Category 4, Cl-H

Subject's mission is to explain and evaluate
America's past and present foreign policies.
What accounts for America's past wars and in-
terventions? What were the consequences of
American policies? Overall, were these conse-
quences positive or negative for the US? For
the world? Using today's 20/20 hindsight, can
we now identify policies that would have
produced better results? History covered in-
cludes World Wars I and II, the Korean and In-
dochina wars, and the Cuban Missile Crisis.
Recent and contemporary crises and issues
also covered.
S. Van Evera

17.404 International Relations Theory and
China's Foreign Relations

Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Graduate seminar attempts to bridge the gap
between Chinese area studies and internation-
al relations theory. Students think theoretically
about China's foreign relations and ask what
challenges Chinese cases pose for the exist-
ing theoretical literature. Analysis of the ap-
plicability of structural theories of international
politics; two-level approaches that link interna-
tional and domestic factors; ideational and nor-
mative approaches; and psychological theories
of leadership decision-making. Discussion of
sources and methods in researching Chinese
foreign policy.
T. Christensen

Descriptions of Subjects 523



School of Humanities, Arts, and Social Sciences

17.405 Seminar on Politics and Conflicts in
the Middle East

(Subject meets with 17.406)
Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-6 HASS

17.406 Seminar on Politics and Conflicts in
the Middle East

(Subject meets with 17.405)
Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Focuses on evolution of contemporary politics
and economics. Subject divided into five parts:
Historical context of conflicts; domestic and
regional politics; civil and cross-border con-
flicts; geostrategic challenges; conflict resolu-
tion and peace processes. Graduate students
are expected to pursue the subject in greater
depth through reading and individual research.
N. Choucri

17.407 Chinese Foreign Policy

(Subject meets with 17.408)
Prereq.: -
U (Spring)
3-0-9 HASS

17.408 Chinese Foreign Policy

(Subject meets with 17.407)
Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Subject reviews and analyzes the foreign
policy of the People's Republic of China from
1949 to the present. Discussion of Cold War
history of Beijing's relations with the Soviet
Union, the United States, Southeast Asia, and
the Third World. Various theories of foreign
policy are discussed as potential tools for un-
derstanding Chinese foreign policy behavior.
Discussion of the future of Chinese foreign
policy in light of the end of the Cold War, chan-
ges in the Chinese economy, and the post-
Tiananmen legitimacy crisis in Beijing.
Graduate students are expected to explore the
subject in greater depth through reading and
individual research.
T. Christensen

17.410 Globalization, Migration, and
International Relations

(Subject meets with 17.411)
Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

17.411 Globalization, Migration, and
International Relations

(17.409)
(Subject meets with 17.410)
Prereq* -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS

Tracing the evolution of international interac-
tions, subject examines the dimensions of
globalization in terms of scale and scope. In-
cludes international environmental issues, im-
pacts and expansion of human activites, and
the potential implications for global and nation-
al policy. Linkages among individuals, nation-
states, transnational organizations and firms,
international systems, and the global environ-
ment. Special focus on models of globaliza-
tion, challenges of sustainable development,
and on evolving types. Institutional responses
to globalization and global change. 17.411 ful-
fills undergraduate public policy requirement in
the major and minor. Graduate students are
expected to explore the subject in greater
depth through reading and individual research.
N. Choucri

17.413 Policy Choice and Global
Environmental Issues

(Subject meets with 17.414J, ESD.156J)
Prereq.* -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS

17.414J Policy Choice and Global
Environmental Issues

(Subject meets with 17.413, ESD.156J)
Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9

Examines the development of policy preferen-
ces for global environmental protection in both
public and private sectors. Focuses on the
roles of principal national and transnational ac-
tors in addressing complex global environmen-
tal issues. Primary question addressed: what
leads to divergent policy preferences between
countries that face a common environmental
threat? Policy choice studied in the context of
selected international environmental and sus-
tainability issues such as protection of the
global commons, energy choices for the twen-
ty-first century, and accessibility of water for
agriculture and industry. 17.413 fulfills under-
graduate public policy requirement in the
major and minor. Graduate students are ex-
pected to explore the subject in greater depth.
J. M. Kauffman

17.416 International Strategy

Prereq.: Permission of instructor
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Subject analyzes and compares national
security strategies, including military doctrine
alliance policies, and foreign economic policy.
Examines how various factors such as interna-
tional structure, domestic politics, and leade.
ship psychology contribute to policy outcomes.
Studies how different strategies act as stabiiz-
ing or destabilizing influences in the internatirn-
al system. Examines how variation in the
international distribution of power (eg. bipolar,
multipolar) affects both individual nations'
policies and international stability more
generally. Topics include great power strategy
before the two world wars, superpower nuclear
strategy during the Cold War, China's Cold
War strategies, and factors for stability and in-
stability in the post Cold War world. Requires
active participation, including a critical presen-
tation on the readings, and a 25-30 page re
search paper.
T. Christensen

17.418 Field Seminar in International
Relations Theory

Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

Provides an overview of the field of internatian.
al relations and introduces two widely used
typologies in the field. It then reviews the
liberal, neo-liberal, realist, and neo-realist
schools; the sociological literature on interna-
tional relations; the constructivist literature or
identity and interest formation in internationa
politics; the mainstream literature on conflict
and cooperation; and theoretically informed
debates about the post-cold war world and th,
future of international politics.
T. Christensen

17.420 Contending Theories of International
Relations

Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Critical analysis of contending theories of int'
national relations. Focus is on alternative
theoretical assumptions, different analytical
structures, and a common core of concepts
and content. Comparative analysis of
realism(s), liberalism(s), institutionalism(s),
and new emergent theories. Discussion of co-
nections between theories of international rela
tions and major changes in international
relations. Open to undergraduates by permis
sion of instructor.
N. Choucri
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1;, 422 Field Seminar in International
p itical Economy

p-oreq.: Permission of instructor
G Fall)
3 -6 H-LEVEL Grad Credit

Rrview of IPE field covering previous and core
research focusing on dual national objectives
in a global context, namely pursuit of power
aU pursuit of wealth. Surveys major
p adigms of international political economy,
rc'uding neoclassical economics, develop-
rnInt and ecological economics, lateral pres-
su.re, and perspectives and structural views of
p ,wer relations. Examines interaction of
p.> tics and economics on international trade,
canital flows, foreign investment, intellectual
poperty rights, international migration, and
sniect issues in foreign economic policy in
g'oal context. Examines the evolution of inter-
natonal economic institutions and attendant
political implications. Open to undergraduates
by permission of instructor.
N Choucri

1: 423 Causes and Prevention of War

Prereq.: -
U (Spring)
4-0-8 HASS

Examines the causes of war, with a focus on
practical measures to prevent and control war.
Topics covered include: causes and conse-
quences of national misperception; military
strategy and policy as cause of war; US
foreign policy as a cause of war and peace;
and the likelihood and possible nature of
another world war. Historical cases are ex-
amined, including World War I, World War II,
Korea, and Indochina.
S. Van Evera

17.424 International Political Economy of
Advanced Industrial Societies

Prereq.: Permission of instructor
G (Spring)
3 0-9 H-LEVEL Grad Credit

Seminar provides an overview of international
political economy with specific reference to the
advanced industrial societies. Integrates inter-
nAtional and comparative perspectives and
fuses microeconomic and institutionalist ap-
proaches. Compares and contrasts the role of
states in regulating intergroup conflicts over
domestic markets with the role of regimes in
regulating interstate conflicts over international
markets. Examines the rise and decline of
economic powers, industrial policy and trade
relations, financial and monetary politics, and
economic integration.
k Oye

17.426 The International Politics of
Migration and Refugee Movements

(17.170)
Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

Explores the political causes and consequen-
ces of population movements across interna-
tional boundaries. Detailed examination of the
following: the history and contemporary pat-
terns of global migration, the dynamics of
forced population movements, the political and
economic consequences for sending and
receiving countries, theories of migrant absorp-
tion, the determinants of exit and entry
policies, the security and stability implications,
the changing role of international legal norms
and institutions, and the moral implications for
public policies.
Staff

17.428 American Foreign Policy: Theory
and Method

Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

Examines the causes and consequences of
American foreign policy since 1898. Readings
cover theories of American foreign policy, his-
toriography of American foreign policy, central
historical episodes including the two World
Wars and the Cold War, case study methodol-
ogy, and historical investigative methods.
Open to undergraduates by permission of in-
structor.
S. Van Evera

17.430 Research Seminar in International
Relations

Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

While this seminar provides an overview of
recent literature, its principal purpose is to help
graduate students develop skills suited to
production of research papers and/or disserta-
tions. Begins by reviewing general theoretical
and methodological issues, then turns to
specific empirical studies that examine the ef-
fects of systems structure, national attributes,
bargaining processes, institutions, ideas, and
norms on security affairs and political
economy. The last two sessions of the semi-
nar are devoted to evaluating research
proposals generated by all members of the
class.
K. Oye

17.432 Causes of War: Theory and Method

Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

Examines the causes of war. Major theories of
war are examined; case-study and large-n
methods of testing theories of war are dis-
cussed; and the case-study method is applied
to several historical cases. Cases covered in-
clude World Wars I and II. Open to under-
graduates only by permission of instructor.
S. Van Evera

Department of Political Science Course 17

17.433 International Relations of East Asia

(Subject meets with 17.434)
Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9 HASS

17.434 Internation Relations of East Asia

(Subject meets with 17.433)
Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9

Lecture subject concentrating on the Cold War
and post-Cold War international relations of
East Asia. General theoretical approaches to
international relations and a history of Western
and Japanese imperialism in the region. Lec-
tures and readings focus on how great power
interactions inside and outside the region af-
fected events such as the formation of the US-
Japan alliance, the Korean War, the Taiwan
Straits Crises, the Sino-Soviet split, the Viet-
nam War, the Sino-American rapprochement,
and US-Japan trade frictions. Graduate stu-
dents are expected to complete additional as-
signments.
T. Christensen

Security Studies

17.460 Defense Politics

Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

Examines the politics affecting US defense
policies before, during, and after the Cold War.
Includes consideration of intra- and inter-ser-
vice rivalries, civil-military relations, contractor
influences, congressional oversight, and peace
movements in historical and contemporary
perspectives.
H. M. Sapolsky

17.462 Innovation in Military Organizations

Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Explores the origins, rate, and impact of in-
novations in military organizations, doctrine,
and weapons. Emphasis on organization
theory approaches. Comparisons with non-
military and non-US experience included.
B. Posen, H. M. Sapolsky

Descriptions of Subjects 525



School of Humanities, Arts, and Social Sciences

17.468 Foundations of Security Studies

Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

Aims to develop a working knowledge of the
theories and conceptual frameworks that form
the intellectual basis of security studies as an
academic discipline. Particular emphasis on
balance of power theory, organization theory,
civil-military relations, and the relationship be-
tween war and politics. The reading list in-
cludes Jervis, Schelling, Waltz, Blainey, von
Clausewitz, and Huntington. Students write a
seminar paper in which theoretical insights are
systematically applied to a current security
issue.
B. Posen

17.471 American National Security Policy
(Revised Content and Units)

Prereq.: -
U (Fall)
4-0-8 HASS, Cl-H

Examines the problems and issues confronting
American national security policy since 1945,
with special attention to the politics of
policymaking. The nature of the international
system (post-World War II), the theoretical re-
quirements for deterrence and defense, and al-
ternative strategies for implementing American
national security policy are discussed. The
roles of the President, National Security Coun-
cil, Department of Defense and armed ser-
vices, the Congress, and public opinion in
formulating national security policy are ex-
amined. Subject fulfills undergraduate public
policy requirement in the major and minor.
S. M. Meyer

17.476J Nuclear Forces and Missile
Defenses

(Same subject as STS.435J)
Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

Introduces the assessment of strategic nuclear
forces. Emphasizes the development of force
requirements and methods for analyzing alter-
native force postures in terms of missions, ef-
fectiveness, and cost. The history of the
US-Soviet strategic competition provides the
backdrop against which the evolution of
nuclear strategy and forces is considered.
T. Postol

17.477J Technology and Policy of Weapons
Systems
(Revised Content)

(Same subject as STS.076J)
Prereq.: -
Acad Year 2001-02: U (Spring)
Acad Year 2002-03: Not offered
3-0-9 HASS

Subject fulfills undergraduate public policy re-
quirement in the major and minor. See descrip-
tion under subject STS.076J.
T. Postol

17.482J US Military Power

(Subject meets with 17.483J, STS.071J,
STS.450J)
Prereq.: Permission of instructor
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

17.483J US Military Power
(Revised Content)

(Subject meets with 17.482J, STS.071J,
STS.450J)
Prereq.: Permission of instructor
Acad Year 2001-02: U (Spring)
Acad Year 2002-03: Not offered
3-0-9 HASS

Examines the evolving roles and missions of
US General Purpose Forces within the context
of modern technological capabilities and
Grand Strategy, which is a conceptual system
of interconnected political and military means
and ends. Topics include US Grand
Strategies; the organization of the US military;
the defense budget; and the capabilities and
limitations of naval, air, and ground forces.
Also examines the utility of these forces for
power projection and the problems of escala-
tion. Analyzes military history and simple
models of warfare to explore how variations in
technology and battlefield conditions can drasti-
cally alter effectiveness of conventional forces.
17.483 fulfills undergraduate public policy re-
quirement in the major and minor. Graduate
students are expected to explore the subject in
greater depth.
B. Posen, T. Postol

17.484 Comparative Grand Strategy and
Military Doctrine

Prereq.: Permission of instructor
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

A comparative study of the grand strategies
and military doctrines of the great powers in
Europe (Britain, France, Germany, and Rus-
sia) from the late nineteenth to the mid-twen-
tieth century. Examines strategic
developments in the years preceding and
during World Wars I and II. What factors have
exerted the greatest influence on national
strategies? How may the quality of a grand
strategy be judged? Exploration of compara-
tive case study methodology also plays a
central role. What consequences seem to fol-
low from grand strategies of different types?
Open to undergraduates with permission of in-
structor.
B. Posen

Comparative Politics

17.50 Introduction to Comparative Politics

(17.500)
Prereq.: -
U (Spring)
3-0-9 HASS

Examines why some countries are democratQ
and others not; how political institutions affect
economic development; and how politics in the
United States compare to politics in other
countries. Reviews economic, cultural, and in-
stitutional explanations for political outcomes
Provides detailed examination of politics in fiv.e
countries: the United States, Germany, Brazil,
Russia, and China. Students analyze political
events around the world, drawing both on the'
knowledge of specific countries and the
broader theories presented in the subject.
R. Petersen

17.502 Language and Politics
(Revised Content)

(17 .5 10)
(Subject meets with 17.503)
Prereq.: Permission of instructor
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

17.503 Language and Politics
(New)

(Subject meets with 17.502)
Prereq.: -
Acad Year 2001-02: U (Fall)
Acad Year 2002-03: Not offered
3-0-9 HASS

Explores the multiple roles that language plays
in politics and the study of politics. Themes
covered: the place of language in political ac-
tion (can speaking itself be a form of political
action?); linguistic relativism and political
reality (are political views shaped by the lan-
guage one speaks?); language as a political
resource (how is language used as an instru-
ment of both domination and resistance?); lan-
guage and concealment (what are the roles cf
truth, lying, and jargon in politics?); and the laii-
guage of political inquiry (what is required of -
language of scientific research?). Graduate stu-
dents are expected to explore the subject in
greater depth.
F. Schaffer
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17.504 Ethnic Politics I

Prereq.: Permission of instructor
G Fall)
4-0-8 H-LEVEL Grad Credit

17.506 Ethnic Politics II

prereq.: Permission of instructor
G (Spring)
4-0-8 H-LEVEL Grad Credit

Subject has three goals: introduces students
to the classic works on ethnic politics,
familiarizes students with new research and
methodological innovations in the study of eth-
nic politics, and helps students design and ex-
ecute original research projects related to
ethnic politics. Readings drawn from across
disciplines, including political science,
anthropology, sociology, and economics. Stu-
dents read across the four subfields within
political science. Graduate students specializ-
ing in any subfield are encouraged to take this
subject, regardless of their previous empirical
or theoretical background. Subject designed
as a year-long research workshop, but may
also be taken in either semester.
R. Petersen

17.507 Democratization and Democratic
Breakdown

(Subject meets with 17.508)
Prereq.: -
U (Spring)
3-0-9 HASS

17.508 Democratization and Democratic
Breakdown

(Subject meets with 17.507)
Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Examines the dynamics of regime change,
both transitions to democracy and the collapse
of democratic systems. Readings focus on
several case studies, from the collapse of
democracy in Weimar Germany to political
transition in Mexico today, that help to illustrate
broader theoretical issues. Graduate students
are expected to explore the subject in greater
depth through reading and individual research.
C. Lawson

17.509 Social Movements in Comparative
Perspective

(17.275)
Prereq.: -
Acad Year 2001-02: U (Spring)
Acad Year 2002-03: Not offered
3-0-9 HASS

Subject explores why people join mass politi-
cal organizations and social movements; what
accounts for the ultimate success or failure of
these organizations; how social movements
have altered political parties and institutions.
Critically considers a range of theoretical treat-
rnents and a variety of national cases.
Graduate students are expected to pursue the
subject in greater depth through reading and
individual research.
M. Nobles

17.51 Politics, Economics, and Democracy

(17.511)
Prereq.: -
U (Spring)
3-0-9 HASS

Surveys the major types of democratic institu-
tions, including parliamentary and presidential
regimes, federal and unitary systems, coalition
governments, and several other important dis-
tinctions. Explores the implications of these in-
stitutional arrangements for stability, good
government, and economic development.
J. Rodden

17.512 Political Culture and Democracy

Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

Explores the strengths and weaknesses of
political culture theory by examining critically
its contributions to the study of democracy. Six
interrelated questions are asked: Are there cul-
tural preconditions for the establishment and
consolidation of democracy? If so, which ele-
ments are most important? How broadly must
these elements be distributed among various
groups and strata of society? Where do
democratic norms come from? How important
is culture relative to other factors? What are
the most important critiques of cultural explana-
tions? Open to upper-level undergraduates, for
whom assignments differ.
F. Schaffer

17.513J Human Rights and Political Trials

(Same subject as SP.606J)
Prereq.: Previous law-related subject or per-
mission of instructor
U (Spring)
3-0-9 HASS

Explores ways in which politics and internation-
al human rights norms intersect in the interna-
tional courtroom. Students become familiar
with human rights standards, with a focus on
gender-based discrimination. Examination of
international juridical institutions and the char-
acteristics and limitations of public adversarial
proceedings. Consideration of historic as well
as current conflicts.
M. Bumham

17.514 Philosophy of Science and the
Methodology of Comparative Politics

Prereq.: Graduate work in comparative politics
or permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Offers tools to analyze the philosophical and
methodological issues encountered in design-
ing and conducting dissertation projects in
comparative politics. Topics include: nature of
the scientific endeavor; differences between
natural and social sciences; explanation vs un-
derstanding as approaches to human be-
havior; function of categories in comparative
politics; evolutionary arguments; functionalist
arguments; rational-choice arguments; argu-
ments from small-N comparisons. A number of
empirically-based studies by practicing social
scientists employing various methodological
and philosophical approaches are considered.
D. Woodruff

17.516 Transitional Justice

Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Emerging democracies are now confronted
with what has been termed "the torturer prob-
lem." The questions are old ones: what is to be
done about the abuser(s) and what is to be
done for the abused? Seminar broadly ex-
amines the comparative, historical and
philosophical dimensions of the related topics
of retribution, reparation, and reconciliation.
M. Nobles

17.520 Comparative Politics of Business-
Government Relations

Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

Seminar provides an introduction to the cross-
national study of business-government rela-
tions, emphasizing competing theoretical
perspectives with attention to experiences of
selected industrialized countries and sectors.
Examines how and why governments are in
business, as well as the influence businesses
exert on governmental decision-making.
Central questions include historical impact of
business on national economies, political
origins of state enterprises, and implications of
business-government relations for democratic
theory.
R. J. Samuels
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17.523 Ethnicity and Race in World Politics

Prereq.: -
U (Fall)
3-0-9 HASS

Ethnic and racial conflict appear to be the
hallmark of the new world order. What ac-
counts for the rise of ethnic/racial and
nationalist sentiments and movements? What
is the basis of ethnic and racial identity? What
are the political claims and goals of such move-
ments and is conflict inevitable? Introduces stu-
dents to dominant theoretical approaches to
race, ethnicity, and nationalism, and considers
them in light of current events in Africa,
Europe, and the Americas.
M. Nobles

17.524 Nationalism

Prereq.: -
G (Fall)
3-0-9

Explores the related phenomena termed
nationalism: national consciousness and iden-
tity, nations, nation-states, and nationalist
ideologies. Analyzes nationalism's emergence
and endurance as a factor in modern politics
and society. Topics include: nationalism and
state-building, nationalism and economic mod-
ernization, nationalism and democratization,
and nationalism and ethno-political conflict.
M. Nobles

17.526 Dissertation Workshop in European
Studies

Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 [P/D/F] H-LEVEL Grad Credit

Subject is designed for Ph.D. students embark-
ing on dissertation research in the field of
European politics. Aimed particularly at those
in their third or fourth years. Only students who
have passed their General Examinations are
admitted. Subject focuses on issues as-
sociated with designing and undertaking a sub-
stantive piece of research. Begins by
examining a number of examples of success-
ful research with a view to examining how they
were designed, what research problems they
confronted, and how these were surmounted.
In this context, articles on specific methodologi-
cal issues are read. In the second half,
participants' research proposals are discussed
with an eye to both their substantive and
methodological dimensions.
S. Berger

17.53 Democratization in Asia, Africa, and
Latin America

(17.577)
Prereq.: -
U (Fall)
3-0-9 HASS-D, Category 4

Recent years have seen an astonishing
spread of democracy to many Asian, African,
and Latin American countries. Subject ex-
plores the causes of these dramatic political
transitions; the challenges democratizing
countries in the Third World face; and the
question of whether these new democracies
will endure. Subject explores these questions
using film, fiction, popular journalism, and
scholarly research as a basis for discussion.
Focus on a small number of countries (Brazil,
Mexico, Sri Lanka, India, Singapore, Senegal,
and Nigeria) allows exploration of relevant
topics in greater depth.
F. Schaffer, C. Lawson

17.532 Japan and East Asian Security

Prereq.: Permission of instructor
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Explores Japan's role in world orders, past,
present, and future. Focuses on Japanese con-
ceptions of security; rearmament debates; the
relationship of domestic politics to foreign
policy; the impact of Japanese technological
and economic transformation at home and
abroad; alternative trade and security regimes;
and relations with Asian neighbors, Russia,
and the alliance with the United States. Semi-
nar culminates in a two-day Japanese-
centered crisis simulation, based upon
scenarios developed by students.
R. J. Samuels

17.534 Domestic Politics of Western
Europe

Prereq.: Permission of instructor
G (Fall)
3-0-6 H-LEVEL Grad Credit

Compares politics and society in France, Great
Britain, Germany, and Italy. Analyzes "cases"
of the integration of feudal remnants and the
problem of controlling the economy. Open to
qualified undergraduates with permission from
instructor.
S. Sferza

17.537 Politics and Policy in Contemporary
Japan

(17.539)
(Subject meets with 17.538)
Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-6 HASS

17.538 Politics and Policy in Contemporary
Japan

(17.540)
(Subject meets with 17.537)
Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Analyzes contemporary Japanese politics,
focusing primarily upon the post-World War 11
period. Includes examination of the dominant
approaches to Japanese politics and society,
the structure of the party system, the role of
political opposition, the policy process, foreign
affairs, and interest groups. Attention to
defense, foreign, industrial, social, energy, and
technology policy processes. Graduate stu-
dents are expected to pursue the subject in
greater depth through reading and class
presentations. Assignments differ.
R. J. Samuels

17.545 Political Change in South Asia:
India, Pakistan, Bangladesh, and
Afghanistan

(Subject meets with 17.546)
Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS

17.546 Political Change in South Asia:
India, Pakistan, Bangladesh, and
Afghanistan

(Subject meets with 17.545)
Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Examines the major political changes occur-
ring in the region: economic liberalization;
public policies toward the environment, popula-
tion growth, and education; the changing role
of caste, linguistic, religious, tribal, and class
forces; the growth of Hindu nationalism; the
structure of ethnic conflicts; the changing role
of political parties and the military. Graduate
students are expected to pursue the subject in
greater depth through reading and individual
research.
K. Chandra
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47 Government and Politics of China

:ect meets with 17.548)
eq.: -
all)
6 HASS

1 548 Government and Politics of China

oject meets with 17.547)
eq.: Permission of instructor

9 H-LEVEL Grad Credit

A lyzes contemporary Chinese politics, both
Communist and Communist. Focuses on
process of modernization and political
elopment of Chinese civilization. Graduate

:dents are expected to pursue the subject at
ater depth through reading and individual

v.'earch.
5 Steinfeld

17.549 Issues in Contemporary China

P req.: -
Spring)

2 [PlO/F]

::aratory subject for MIT students who go
hina on internships with the International
nce & Technology Initiative (MISTI). Sub-
explores some critical issues in China,

van, and Hong Kong today. Eight sessions
taught by different MIT professors or out-

s experts, covering important aspects of
C' nese life and/or China's current relationship

I the outside world. Topics include health is-
s, Sino-US relations, economic transforma-
and human rights. One weekend session

,he skills needed to successfully navigate
Cninese society. Limited to students accepted
:v MISTI internships to China.
F Steinfeld

1/.55J Introduction to Latin American
Studies

541)
me subject as 21 A.224J, 21 F.084J)

-req.: -
Spring)
9 HASS-D, Category 4, CI-H

erdisciplinary introduction to contemporary
Lin America, drawing on films, literature,

pular press accounts, and scholarly re-
,rch. Topics include: economic develop-

"'-nt, ethnic and racial identity, religion,
volution, democratization, transitional justice,

rule of law, and the changing roles of
men. Country examples draw on a range of

?'untries in the region, especially Brazil, Chile,
ombia, Mexico, and Peru.
awson

550J Property Rights Under Transition

me subject as 11.467J, 4.257J)
req.: 11.493 or permission of instructor
d Year 2001-02: Not offered
d Year 2002-03: G (Fall)

-9 H-LEVEL Grad Credit

,'e description under subject 11.467J.
. R. Polenske

17.554 Political Economy of Latin America

Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

Covers the main topics in Latin American
politics over the last four decades: modern-
ization, bureaucratic-authoritarianism, civil-
military relations, the politics of economic
reform, political transition, party systems,
voting behavior, interest groups, new social
movements, the mass media, political culture,
and US-Latin American relations. Open to
qualified undergraduates with permission of in-
structor.
C. Lawson

17.558 Political Economy and
Technological Change in the Middle East

Prereq.: Permission of instructor
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Provides a focus on, and context for, technol-
ogy change, with specific reference to contem-
porary conflicts and competing ideologies,
Islam and politics, post-colonial experiences,
and patterns of social pressures. Examines
role of technological and scientific institutions.
Changing environment of international busi-
ness is explored, as are patterns of invest-
ments in the region. Provides students with
interdisciplinary approach to development in
the Middle East. Open to undergraduates with
permission of instructor.
N. Choucri

17.559 Comparative Security and
Sustainability

(Subject meets with 17.560)
Prereq.: -
Acad Year 2001-02: U (Fall)
Acad Year 2002-03: Not offered
3-0-9 HASS

17.560 Comparative Security and
Sustainability

(Subject meets with 17.559)
Prereq.: Permission of instructor
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Focuses on comparative approaches to
security and sustainability in national and inter-
national contexts, with special emphasis on
constraints, options, strategies, and policy
choice. Comparisons are undertaken in terms
of levels and locations (countries and regions,
localities); systems (social, economic, political,
and technological); methods and models
(analytical, empirical, historical); time frame
(past, present, and future). Levels and loca-
tions include developing and industrial con-
texts encompassed in a global perspective.
Emphasis on specific countries and coverage
shaped by students' interest and participation.
Graduate students are expected to pursue the
subject in greater depth through reading and
individual research.
N. Choucri

17.562 Political Change in Italy and Japan

Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

Examines striking parallels in the historical
development of Italy and Japan - convention-
ally understood as the least comparable pair of
industrial democracies. Readings focus on the
macrohistorical transitions from feudalism to
parliamentarism, including their common
authoritarian interludes. Examines political cor-
ruption, conservative dominant party systems,
economic miracles, and junior partnerships
with the American hegemon. Explores irrecon-
cilable differences, including the persistent con-
testation over control of the Italian state - a
problem solved much earlier in Japan. Semi-
nar uses these cases to develop and assess
better models for the analysis of political and
economic change.
R. J. Samuels

17.57J Soviet Politics and Society,
1917-1991

(17.601)
(Same subject as 21 H.467J)
Prereq.:. -
U (Fall)
3-0-9 HASS-D, Category 4

Explores political and historical evolution of
Soviet state and society from 1917 Revolution
to its demise in 1991. Subject covers the crea-
tion of a revolutionary regime; causes and na-
ture of the Stalin revolution; post-Stalinist
efforts to achieve radical political and social
reform; and causes of the Soviet collapse.
D. Woodruff

17.570 Soviet and Post-Soviet Politics and
Political Economy

(17.602)
(Subject meets with 17.571)
Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

17.571 Soviet and Post-Soviet Politics and
Political Economy

(17.603)
(Subject meets with 17.570)
Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9 HASS

Seeks to put today's radical transformations in
the countries of the former Soviet Union
(primarily Russia) into a historical context.
Begins with review and analysis of main
stages of Soviet development, then explores
topics relevant both to the system's evolution
and the current political scene. Key topics in-
clude: state power and bureaucracy; politics
and organization of the Soviet economy; role
of the Party; causes of the Soviet collapse;
conceptions of the post-Soviet transition;
politics of economic reform; and center-
regional relations. Additional work expected of
graduate students.
D. Woodruff
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17.575 Introduction to Contemporary
African Politics

(Subject meets with 17.576)
Prereq.: -
U (Spring)
3-0-9 HASS

17.576 Introduction to Contemporary
African Politics

(Subject meets with 17.575)
Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Uses novels and films, along with scholarly
readings, to examine contemporary African
political systems. Investigates the historical
development of these systems, their relation-
ship to indigenous social structures, and their
embeddedness in the global political economy.
Case studies are drawn from Burundi, Congo,
Equatorial Guinea, Senegal, Nigeria, and
Botswana. Graduate students are expected to
explore the subject in greater depth through
reading and individual research.
F. Schaffer

17.588 Field Seminar in Comparative
Politics: Intellectual Origins, Current Trends

Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

An introduction to the field of comparative
politics for first-year graduate students in politi-
cal science. Taught as an intellectual history
covering the period from the eighteenth cen-
tury to the present.
D. Woodruff

Models and Methods

17.869 Political Science Scope and Methods
(Revised Content)

(17.197)
Prereq.: -
U (Fall)
3-0-9 HASS

Introduces principles of empirical and theoreti-
cal analysis in political science through re-
search projects currently conducted in the
department. Different department faculty lead
modules that introduce students to the major
research questions in political science - and to
different ways of examining those questions.
Emphasizes how this research in progress re-
lates to larger themes, and how researchers
confront obstacles to inference in political
science. Intended primarily for majors and
minors.
S. Ansolabehere

17.871 Political Science Laboratory

(17.801)
Prereq.: 17.869 or permission of instructor
U (Spring)
3-5-4 Institute LAB

Introduces students to the conduct of political
research using quantitative methodologies.
The methods are examined in the context of
specific political research activities like public
opinion surveys, voting behavior, Congres-
sional behavior, comparisons of political
processes in different countries, and the
evaluation of public policies. Students par-
ticipate in joint class projects and conduct in-
dividual projects. Does not count toward HASS
Requirement.
C. Stewart

17.872 Quantitative Research Methods I:
Introduction

(17.842)
Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

Introduction to the application of elementary
statistics to political analysis. A basic literacy
subject, teaching the student how to read and
interpret the quantitative literature in various
subfields of political science and public policy.
Students develop elementary statistical com-
putation skills and learn to use a statistical
computing package.
S. Ansolabehere

17.874 Quantitative Research Methods II:
Multivariate

(17.846)
Prereq.: 17.871 or 17.872 or equivalent
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Focus on multivariate data analysis proce-
dures, emphasizing regression. Considers
model specification, autocorrelation, instrumen-
tal variables, and causal modelling. Students
must have taken at least one previous subject
in statistics. Open to qualified undergraduates.
J. Snyder

17.878 Qualitative Research: Design and
Methods

(17.802)
Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Seminar explores the development and ap-
plication of qualitative research designs and
methods in political analysis. Considers a
broad array of approaches, from exploratory
narratives to focused-comparison case
studies, for investigating plausible alternative
hypotheses.
S. M. Meyer, D. Kryder

17.881 Game Theory and Political Theory

(17.811)
(Subject meets with 17.882)
Prereq.: -
U (Fall)
3-0-9 HASS

17.882 Game Theory and Political Theory
(Revised Content)

(17.812)
(Subject meets with 17.881)
Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

Introduces students to the rudiments of game
theory within political science. Provides all stu-
dents with the ability to solve simple games.
Graduate students evaluate "applied theory" ar-
ticles in the major journals. Readings draw
from basic texts on game theoretic modeling
and applied articles in American Politics, Inter-
national Relations, and Comparative Politics
Graduate students are expected to explore the
subject in greater depth.
J. M. Snyder, Jr.

17.883 Collective Choice I
(Revised Content)

(17.805)
(Subject meets with 17.884J, 14.296J)
Prereq.: -
U (Fall)
3-0-9 HASS

17.884J Collective Choice I

(17.806)
(Subject meets with 14.296J, 17.883)
Prereq.: -
G (Fall)
3-0-9

Examines political institutions from a rationa
choice perspective. The now burgeoning ra-
tional choice literature on legislatures,
bureaucracies, courts, and elections con-
stitutes the chief focus. Some focus on institu-
tions from a comparative and/or international
perspective. Graduate students are expected
to pursue the subject in greater depth through
reading and individual research. Advanced un-
dergrads may take subject with faculty ap-
proval.
J. M. Snyder, Jr.

17.886J Collective Choice I
(17.808)
(Same subject as 14.295J)
Prereq.: 17.884J or permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Focuses on the relationship between the be-
havioral models developed by formal theorists
and the statistical models used in empirical es-
timation. The main questions are: How do re-
searchers make the link between theory and
the data? How do they generate and estimate
statistical models that allow careful testing of
the behavioral models? What constitutes a
good "test" of a model? These questions
studied through reading and discussion of ar-
ticles that combine both empirical and theoreti-
cal analysis.
J. M. Snyder, Jr.
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17,",88 Field Research Methods in
Co iparative Politics and Political
De. elopment

sed Content)

o6)
eq.: Permission of instructor
Year 2001-02: Not offered
Year 2002-03: G (Spring)
H-LEVEL Grad Credit

iuces a variety of approaches and
ods for conducting field research, includ-
Iite interviewing, participant observation,
studies, electoral analysis, cross-cultural

ey research, and documentary research.
tion to conceptual, practical, and ethical
s of conducting research abroad, e.g.,

3ie of language in social research, the
3 and uses of official sources, and ethical
onsibilities of social scientists. Students

alyze "exemplary" publications based on
-d research and prepare and discuss their

research proposals.
ocke

General Subjects

17 UR Undergraduate Research

Prereq.: -
U (Fall, Spring)
Units arranged [P/D/F]
C_ be repeated for credit

17 URG Undergraduate Research

eq.: -
all, Spring)

arranged
be repeated for credit

irdergraduate research opportunities in Politi-
:al Science in theoretical and applied re-
search. For further information, contact the
DC artmental Coordinator.

ahen

17 301 Political Science Internship and
Research

P'areq.: -
U Fall, IAP, Spring, Summer)
Ur ts arranged

C , be repeated for credit

17.902 Political Science Internship and
Research

P' req.: -
U Fall, IAP, Spring, Summer)
Urits arranged [P/D/F]
Can be repeated for credit

Independent research enabling students to do
work in an agency, state, or local government,
or other public organization. The academic
component involves close contact between the
stdent and a faculty advisor and written work.
5'1;1 4

17.903 Community Service: Experience and
Reflection

Prereq.: -
U (Fall, IAP, Spring, Summer)
Units arranged [P/D/F]
Can be repeated for credit

Seminar involves students in the community
that exists beyond the labs and classrooms of
the MIT campus. Through a combination of
community service and academic study, stu-
dents learn about political, economic, and so-
cial issues that confront residents in Boston
and Cambridge. Students volunteer in a com-
munity service agency or private organization
devoted to community needs and develop-
ment. Students also responsible for directed
readings, short writing assignments, and six
seminar sessions. Subject can only be
repeated for credit if area of community ser-
vice is different.
D. T. Kryder

17.905-17.911 Reading Seminar in Social
Science

Prereq.: -
U (Fall, IAP, Spring, Summer)
Units arranged
Can be repeated for credit

Reading and discussion of special topics in the
fields of social science. Open to advanced un-
dergraduates by arrangement with individual
staff members. 17.909 is taught P/D/F.
J. Cohen

17.912, 17.914,17.916-919 Special Topics
in Political Science

Prereq.: -
U (Fall, IAP, Spring, Summer)
Units arranged [P/D/F]
Can be repeated for credit

17.920 Special Topics in Political Science

Prereq.: -
U (Fall, IAP, Spring, Summer)
Units arranged
Can be repeated for credit

Reading and discussion of special topics in the
field of social science.
J. Cohen

17.ThT Thesis Research Design Seminar

(17.913)
Prereq.: 17.869 or 17.871 or permission of in-
structor
U (Fall)
3-0-9
Can be repeated for credit

Students writing a thesis in Political Science
develop their research topics, review relevant
research and scholarship, frame their research
questions and arguments, choose an ap-
propriate methodology for analysis, and draft
the introductory and methodology sections of
their theses.
R. Petersen

17.ThU Undergraduate Political Science
Thesis

Prereq.: -
U (Fall, Spring)
Units arranged
Can be repeated for credit

Program of undergraduate research, leading
to the writing of an S.B. thesis. To be arranged
by the student under approved supervision.
J. Cohen

17.950-17.953 Special Graduate Topic in
Political Science
(Revised Content)

Prereq.: Permission of instructor
G (Fall, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Open to qualified graduate students who
would like to pursue special subjects or
projects. Please consult graduate administra-
tion prior to registration.
Staff

17.954-17.960 Reading Seminar in Social
Science

Prereq.: Permission of instructor
G (Fall, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Reading and discussion of special topics in the
fields of social science. Open to advanced
graduate students by arrangement with in-
dividual staff members. 17.954 and 17.959 are
taught P/D/F.
J. Cohen

17.962 Major Research Paper

Prereq.: Permission of instructor
G (Fall, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Program of research and writing of major re-
search paper as part of pre-dissertation re-
quirements; to be arranged by the student with
supervising committee. Restricted to doctoral
students.
J. Cohen

17.ThG Graduate Political Science
Thesis

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Program of graduate research and writing of
thesis; to be arranged by the student with su-
pervising committee.
J. Cohen
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Course 18 Mathematics

For degree requirements, see listing in
Chapter VII under the School of Science.

General Mathematics

18.01 Calculus

Prereq.: -
U (Fall, Spring)
5-0-7 CALC I
Credit cannot also be received for 18.013A,
18.014 or 18.01A

Differentiation and integration of functions of
one variable, with applications. Concepts of
function, limits, and continuity. Differentiation
rules, application to graphing, rates, ap-
proximations, and extremum problems.
Definite and indefinite integration. Fundamen-
tal theorem of calculus. Applications of integra-
tion to geometry and science. Elementary
functions. Techniques of integration. Ap-
proximation of definite integrals, improper in-
tegrals, and I'H6pital's rule.
H. Bray

18.01A Calculus

Prereq.: Knowledge of differentiation and
elementary integration
U (Fall)
5-0-7 CALC I
Credit cannot also be received for 18.01,
18.013A or 18.014

Six-week review of one-variable calculus, em-
phasizing material not on the high-school AB
syllabus: integration techniques and applica-
tions, polar coordinates, improper integrals, in-
finite series. Prerequisites: one year of
high-school calculus, with a score of 4 or 5 on
the AB Calculus test (or an equivalent interna-
tional exam) or a passing grade on the first
half of the 18.01 advanced standing exam.
A. P. Mattuck

18.013A Calculus with Applications

Prereq.: Knowledge of differentiation and
elementary integration
U (Fall)
5-0-7 CALC I
Credit cannot also be received for 18.01,
18.014 or 18.01A

Six-week review of calculus of one variable,
with emphasis on content of importance and
use to scientists and engineers: differentiation,
integration, infinite series, formulation of
problems and approximate methods of solu-
tion. Taught in the first half of the fall term. Pre-
requisite: one full year of high school calculus,
a score of 4 or 5 on the Calculus AB exam, or
a passing grade on the first half of the 18.01
Advanced Standing exam.
M. P. Brenner

18.014 Calculus with Theory

Prereq.: -
U (Fall)
5-0-7 CALC I
Credit cannot also be received for 18.01,
18.013A or 18.01A

Covers the same material as 18.01, but at a
deeper and more rigorous level. Emphasizes
careful reasoning and understanding of proofs.
Assumes knowledge of elementary calculus.
Topics: axioms for the real numbers; the
Riemann integral; limits, theorems on con-
tinuous functions; derivatives of functions of
one variable; the fundamental theorems of cal-
culus; Taylor's theorem; infinite series, power
series, rigorous treatment of the elementary
functions.
Information: M. Artin.

18.02 Calculus

Prereq.: 18.01 or equivalent
U (Fall, Spring)
5-0-7 CALC 11
Credit cannot also be received for 18.022,
18.023, 18.023A, 18.024 or 18.02A

Calculus of several variables. Vector algebra
in 3-space, determinants, matrices. Vector-
valued functions of one variable, space mo-
tion. Scalar functions of several variables:
partial differentiation, gradient, optimization
techniques. Double integrals and line integrals
in the plane; exact differentials and conserva-
tive fields; Green's theorem and applications,
triple integrals, line and surface integrals in
space, Divergence theorem, Stokes' theorem;
applications.
Fall Term: D. S. Jerison
Spring Term: R. B. Melrose

18.02A Calculus

Prereq.: 18.01A or 18.01
U (Fall, IAP, Spring)
5-0-7 CALC 11
Credit cannot also be received for 18.02,
18.022, 18.023, 18.023A or 18.024

First half is taught during the last six weeks of
the fall term; covers material in the first half of
18.02 (through double integrals). Second half
of 18.02A can be taken either during IAP (daily
lectures) or during the first half of the Spring
term; it covers the remaining material in 18.02.
A. P. Mattuck

18.022 Calculus

Prereq.: 18.01 or equivalent
U (Fall)
5-0-7 CALC 11
Credit cannot also be received for 18.02,
18.023, 18.023A, 18.024 or 18.02A

Calculus of several variables. Topics as in
18.02 but presented at greater depth. Addition-
al material, relevant to physical theory and ap-
plications, in geometry, vector fields, and linear
algebra.
H. R. Rogers

18.023 Calculus with Applications

Prereq.: 18.01 or equivalent
U (Fall)
5-0-7 CALC 11
Credit cannot also be received for 18.02,
18.022, 18.023A, 18.024 or 18.02A

Calculus of several variables, emphasizing a:-
plications. Vector algebra, partial differentia-
tion, multiple integrals, and vector calculus.
Asymptotic and numerical methods.
D. J. Benney

18.023A Calculus with Applications

Prereq.: -
U (Fall, IAP)
5-0-7 CALC 11
Credit cannot also be received for 18.02,
18.022, 18.023, 18.024 or 18.02A

First half is taught during the last six weeks or
the fall term; covers material in the first half ol
18.023 (calculus of several variables, em-
phasizing applications; vector algebra, partial
differentiation and optimization techniques).
Second half of 18.023A is taught during IAP
(daily lectures); covers the remaining mater.
in 18.023.
M. Brenner

18.024 Calculus with Theory

Prereq.: 18.014
U (Spring)
5-0-7 CALC 11
Credit cannot also be received for 18.02,
18.022, 18.023, 18.023A or 18.02A

Continues 18.014. Parallel to 18.02, but at a
deeper level, emphasizing careful reasoning
and understanding of proofs. Considerable em-
phasis on linear algebra and vector integral cal-
culus.
Information: M. Artin.
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,3 Differential Equations

?q.: 18.02 or equivalent or 18.014
ill, Spring, Summer)

REST
it cannot also be received for 18.034

y of ordinary differential equations. Stand-
olution methods for one first-order equa-
ncluding graphical and numerical
ods. Higher-order forced linear equations
constant coefficients. Complex numbers;
ice transform. Matrix methods for first-
- linear systems with constant coefficients.
inear systems; phase-plane analysis.
s solutions to second-order equations.
er series solutions. Modeling of physical
ems and interpretation of the analytic or
lical solutions.
Verm: A. Toomre
Ig Term: H. R. Miller

18 034 Differential Equations

eq.: 18.02 or equivalent or 18.014
pring)
7 REST
it cannot also be received for 18.03

ers the same material as 18.03 with more
'iasis on theory. First order equations,
ration, initial value problems. Systems,
equations, independence of solutions,

termined coefficients. Singular points and
dic orbits for planar systems.
nation: R. Melrose.

!8 4 Complex Variables with Applications

eq.: 18.03 or 18.034
all, Spring)

dit cannot also be received for 18.075

iplex algebra and functions; analyticity;
iur integration, Cauchy's theorem; sin-
'ities, Taylor and Laurent series; residues,
.iation of integrals; multivalued functions,
Itial theory in two dimensions; Fourier
vsis and Laplace transforms.
Term: M. Bazant
ig Term: Staff

18 J49J Teaching College-Level Science

.me subject as 5.95J, 7.59J, 8.395J)
Peq.: -

J Year 2001-02: Not offered
1 Year 2002-03: G (Spring)

P [P/D/F]

cipatory seminar focuses on the
vledge and skills necessary for teaching
'ce in higher education. Topics include:
ries of adult learning; course develop-

it- promoting active learning, problem solv-
and critical thinking in students;

imunicating with a diverse student body;
ig educational technology to further learn-

g lecturing; creating effective tests and as-
-nments; and assessment and evaluation.
Sdents research and present a relevant topic
cersonal interest. Subject is appropriate for

:7h novices and those with teaching ex-
ne'-ence.
*eslow

18.05 Introduction to Probability and
Statistics
(Revised Units)

Prereq.: 18.01 or equivalent
U (Fall, Spring)
3-0-9 REST

Elementary introduction with applications.
Basic probability models. Combinatorics. Ran-
dom variables. Discrete and continuous prob-
ability distributions. Statistical estimation and
testing. Confidence intervals. Introduction to
linear regression.
Fall Term: M. Hardy
Spring Term: R. M. Dudley

18.06 Linear Algebra

Prereq.: 18.02 or equivalent
U (Fall, Spring, Summer)
4-0-8 REST
Credit cannot also be received for 18.700

Basic subject on matrix theory and linear al-
gebra, emphasizing topics useful in other dis-
ciplines, including systems of equations, vector
spaces, determinants, eigenvalues, similarity,
and positive definite matrices. Applications to
least-squares approximations, stability of dif-
ferential equations, networks, Fourier trans-
forms, and Markov processes. Uses MATLAB.
Compared with 18.700, more emphasis on
matrix algorithms and many applications.
Information: G. Strang.

18.062J Mathematics for Computer Science

(Same subject as 6.042J)
Prereq.: 18.02 or equivalent
U (Fall, Spring)
5-0-7

See description under subject 6.042J.
D. R. Karger, F. T. Leighton

18.075 Advanced Calculus for Engineers

Prereq.: 18.03
G (Fall, Spring, Summer)
3-0-9 (H except II, VI, Vill, XII, XIII, XVI, XVIII,
XXII)
Credit cannot also be received for 18.04

Functions of a complex variable; calculus of
residues. Ordinary differential equations; Be-
ssel and Legendre functions; Sturm-Liouville
theory; partial differential equations.
D. Stefanica

18.085 Mathematical Methods for
Engineers I

Prereq.: 18.03 or 18.034
G (Fall, Spring, Summer)
3-0-9 H-LEVEL Grad Credit

Review of linear algebra, applications to net-
works, structures, and estimation, Lagrange
multipliers, differential equations of equilibrium,
Laplace's equation and potential flow, bound-
ary-value problems, minimum principles and
calculus of variations, Fourier series, discrete
Fourier transform, convolution, applications.
Information: G. Strang.

18.086 Mathematical Methods for
Engineers II
Prereq.: 18.03 or 18.034
G (Spring)
3-0-9 H-LEVEL Grad Credit

Scientific computing: Fast Fourier Transform,
finite differences, finite elements, spectral
method, numerical linear algebra. Complex
variables and applications. Initial-value
problems: stability or chaos in ordinary differen-
tial equations, wave equation vs heat equa-
tion, conservation laws and shocks, dissipation
and dispersion. Optimization: network flows,
linear programming. Includes one computation-
al project.
Information: G. Strang.

18.089 Review of Mathematics

Prereq.: -
G (Summer)
Units arranged

Six-week review of one-variable and multi-vari-
able calculus, concentrating on the latter.
Primarily for students in Course XIII-A. Degree
credit allowed only in special circumstances.
Information: M. Artin.

18.093 Tutoring in Mathematics

Prereq.: 18.02 or equivalent
U (Fall, Spring)
Units arranged [P/D/F]
Can be repeated for credit

For undergraduates who are teaching mathe-
matics recitation. Limited enrollment, based on
positions available. Permission must be
secured in advance to register for this subject.
Information: M. Artin.

18.095 Mathematics Lecture Series

Prereq.: 18.01 or equivalent
U (IAP)
2-0-4 (P/D/F]
Can be repeated for credit

Ten lectures by mathematics faculty members
on interesting topics from both classical and
modern mathematics. All lectures accessible
to students with calculus background and an
interest in mathematics. At each lecture, read-
ing and exercises are assigned. Students
prepare these for discussion in a weekly prob-
lem session.
Information: R. M. Dudley.

18.096 Writing Mathematics

Prereq.: -
U (Fall, IAP, Spring)
Units arranged

Tutorial for students revising mathematics
papers to fulfill Phase I of the Writing Require-
ment.
S. Kleiman
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18.097 Communicating Mathematics

Prereq.: -
U (Spring)
2-0-4 [P/D/F]

Seminar in techniques of effective presenta-
tion of mathematical material. Each section is
associated with a regular mathematics subject,
and uses the material of that subject as a
basis for oral presentations and written
reports. The final project is the preparation of a
longer paper, suitable for submission (possibly
with revision) for the Phase 11 writing require-
ment. Enrollment limited, with preference
given to mathematics majors.
Information: M. Artin.

18.098 Independent Activities

Prereq.: -
U (IAP)
Units arranged [P/D/F]
Can be repeated for credit

For undergraduates desiring credit for studies
or for special individual reading on an under-
graduate level on a P/D/F basis during IAP.
Specific programs and credit arranged in con-
sultation with individual faculty members and
subject to departmental approval.
Information: M. Artin.

18.099 Independent Activities

Prereq.: -
U (Fall, lAP, Spring)
Units arranged
Can be repeated for credit

For undergraduates desiring credit for studies
during IAP or for special individual reading on
an undergraduate level during the regular
terms. Specific programs and credit arranged
in consultation with individual faculty members
and subject to departmental approval.
Information: M. Artin.

Analysis

18.100 Analysis I

Prereq.: 18.03 or 18.034
U (Fall, Spring)
3-0-9 (H except XVIII)

Two options offered, both covering fundamen-
tals of mathematical analysis: convergence of
sequences and series, continuity, differen-
tiability, Riemann integral, sequences and
series of functions, uniformity, interchange of
limit operations. Both options show the utility of
abstract concepts and teach understanding
and construction of proofs. Option A chooses
less abstract definitions and proofs, and gives
applications where possible. Option B is more
demanding and for students with more mathe-
matical maturity; places more emphasis on
point-set topology.
18.100A: Information: A. P. Mattuck.
18.100B: Information: R. B. Melrose.

18.101 Analysis I1
Prereq.: 18.100; 18.700 or 18.701
U (Fall)
3-0-9 (H except XVIII)

Continues 18.100, in the direction of manifolds
and global analysis. Differentiable maps, in-
verse and implicit function theorems, n-dimen-
sional Riemann integral, change of variables in
multiple integrals, manifolds, differential forms,
n-dimensional version of Stokes' theorem.
18.901 helpful but not required.
R. B. Me/rose

18.103 Fourier Analysis - Theory and
Applications

Prereq.: 18.100
U (Spring)
3-0-9 (H except XVIII)

Continues 18.100. Roughly half the subject
devoted to the theory of the Lebesgue integral
with applications to probability, and half to
Fourier series and Fourier integrals.
V. Guillemin

18.104 Seminar in Analysis

Prereq.: 18.100
U (Fall)
3-0-9

Seminar for mathematics majors. Students
present and discuss the subject matter, taken
from current journals or books. Topics vary
from year to year.
Information: R. Melrose.

18.112 Functions of a Complex Variable

Prereq.: 18.100
U (Fall)
3-0-9 (H except XVIII)

The basic properties of functions of one com-
plex variable. Cauchy's theorem, holomorphic
and meromorphic functions, residues, contour
integrals, conformal mapping. Infinite series
and products, the gamma function, the Mittag-
Leffler theorem. Harmonic functions, Dirichlet's
problem.
P. Etingof

18.116 Riemann Surfaces

Prereq.: 18.112
G (Spring)
3-0-9 H-LEVEL Grad Credit

Riemann surfaces, uniformization, Riemann-
Roch Theorem. Theory of elliptic functions and
modular forms. Some applications, such as to
number theory.
T. S. Mrowka

18.117 Topics in Several Complex
Variables

Prereq.: 18.115, 18.965
G (Fall)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

Topics in complex manifolds. Topics may in-
clude: Geometry and topology of Stein
manifolds. Riemann-Roch theorem for com-
plex manifolds. The Calabi-conjecture and its
applications.
T. S. Mrowka

18.125 Measure and Integration

Prereq.: 18.100 or equivalent
G (Fall)
3-0-9 H-LEVEL Grad Credit

Lebesgue's integration theory with applications
to analysis, including an introduction to con-
volution and the Fourier transform.
Information: R. Melrose.

18.135 Geometric Analysis

Prereq.: 18.125
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Harmonic analysis in Euclidean space. The
Radon transform, its operational properties
and its applications to differential equations,
particularly the wave equation. The d-plane
transform. Non-Euclidean Fourier analysis and
potential theory. Eigenfunctions and hyperfunc-
tions.
Information: S. Helgason.

18.152 Introduction to Partial Differential
Equations

Prereq.: 18.100
U (Fall)
3-0-9 (H except XVII)

Initial and boundary value problems for ordi-
nary differential equations. Sturm-Liouville
theory and eigenfunction expansions. Initial
value problems for the wave equation and
heat equation. The Dirichlet problem for
Laplace's operator and potential theory.
Information: R. B. Melrose.

18.155 Differential Analysis

Prereq.: 18.103
G (Fall)
3-0-9 H-LEVEL Grad Credit

18.156 Differential Analysis

Prereq.: 18.155
G (Spring)
3-0-9 H-LEVEL Grad Credit

Fall: Fundamental solutions for elliptic, hyper-
bolic and parabolic differential operators.
Method of characteristics. Review of Lebesgue
integration. Distributions. Fourier transform.
Homogeneous distributions. Asymptotic
methods. Spring: Sobolev spaces. Fredholm al-
ternative. Variable coefficient elliptic, parabolic
and hyperbolic linear partial differential equa-
tions. Variational methods. Viscosity solutions
of fully nonlinear partial differential equations
Fall Term: Staff
Spring Term: D. S. Jerison

18.157 Introduction to Microlocal Analyss

Prereq.: 18.155
G (Spring)
3-0-9 H-LEVEL Grad Credit

Examines singularities of distributions. Distribu-
tions singular across a submanifold, singular
points of ordinary differential equations, non-
characteristic boundary-value problems. Pseu-
dodifferential operators, regularity of elliptic
differential operators, wavefront set, and
microdistributions. Darboux's theorem. Hamil-
ton-Jacobi theory.
A. Vasy
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'q:18.157

H-LEVEL Grad Credit
De repeated for credit

ent varies from year to year. Topic for Fall
Non-linear elliptic equations. Interior and

dary Schauder estimates. Calderon-Zyg-
d inequality. Harnak inequality of Krylov-
nov. Dirichlet problem for the
je-Ampere equation.
1clovsky

'5 75 Theory of Probability

q.: 18.125
pring)

H-LEVEL Grad Credit

of large numbers and central limit
ems for sums of independent random
bles, conditioning and martingales,
nian motion and elements of diffusion

mation: R. Dudley.

18.177 Stochastic Processes

eq.: 18.175
call, Spring)
) H-LEVEL Grad Credit
be repeated for credit

c for fall: Diffusion theory on differentiable
folds. Some familiarity with differential

netry as well as stochastic processes as-
)d. The goal is to expose the way that
netry manifests itself in the path behavior
fusions. Topic for spring: Probability in the
lex plane. Survey of probabalistic proces-

n the plane; emphasis on those showing
ormally invariant limits. Topics may in-
a random walks, uniform spanning forests,
no tilings, percolation, self-avoiding walks,
am planar graphs and their continuum

Term: D. W. Stroock
ng Term: B. Virag

18199 Graduate Analysis Seminar

1-req.: Permission of instructor
3 pring)

11 H-LEVEL Grad Credit
be repeated for credit

ies original papers in differential analysis
Jifferential equations. Intended for first-
second-year graduate students. Permis-
must be secured in advance.
mation: R. B. Melrose.

18 276 Mathematical Methods in
Physics

'eq.: 18.745 or some familiarity with Lie
)ry
d Year 2001-02: G (Fall)

-,d Year 2002-03: Not offered
-9 H-LEVEL Grad Credit

an be repeated for credit
3antent varies from year to year. Recent
>/elopments in quantum field theory require

-1hematical techniques not usually covered
indard graduate subjects. Topic for 2001-

algebraic aspects of conformal field

mation: V. Ka.

Applied Mathematics

18.303 Linear Partial Differential Equations

Prereq.: 18.03 or 18.034
U (Fall)
3-0-9

The classical partial differential equations of
applied mathematics: diffusion, Laplace/Pois-
son, and wave equations. Methods of solution,
such as separation of variables, Fourier series
and transforms, eigenvalue problems. Green's
function methods are emphasized. 18.04 or
18.112 are useful, as well as previous acquain-
tance with the equations as they arise in scien-
tific applications.
D. Z. Freedman

18.305 Advanced Analytic Methods in
Science and Engineering

Prereq.: 18.04 or 18.075 or 18.112
G (Fall)
3-0-9 H-LEVEL Grad Credit

A comprehensive treatment of the advanced
methods of applied mathematics. Designed to
strengthen the mathematical abilities of
graduate students and train them to think on
their own. Review of elementary methods in
complex analysis, ordinary differential equa-
tions, and partial differential equations. Expan-
sions around regular and irregular singular
points; asymptotic evaluation of integrals,
regular perturbations; WKB method; multiple
scale method; boundary-layer techniques.
H. Cheng

18.306 Advanced Partial Differential
Equations with Applications

Prereq.: 18.04 or 18.075 or 18.112
G (Spring)
3-0-9 H-LEVEL Grad Credit

A comprehensive treatment of the theory of
partial differential equations (pde) from an ap-
plied mathematics perspective. Equilibrium,
propagation, diffusion, and other phenomena.
Initial and boundary value problems. Trans-
form methods, eigenvalue and eigenfunction
expansions, Green's functions. Theory of char-
acteristics and shocks. Boundary layers and
other singular perturbation phenomena.
Elementary concepts for the numerical solution
of pde's. Illustrative examples from fluid
dynamics, nonlinear waves, geometrical op-
tics, and other applications.
M. van Putten

18.307 Integral Equations

Prereq.: 18.04 or 18.075 or 18.112
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Selection of material from the following topics:
calculus of variations (the first variation and
the second variation); integral equations (Vol-
terra equations; Fredholm equations, the Hil-
bert-Schmidt theorem); the Hilbert Problem
and singular integral equations of Cauchy
type; Wiener-Hopf Method and partial differen-
tial equations; Wiener-Hopf Method and in-
tegral equations; group theory.
M. Bazant

Department of Mathematics Course 18

18.308 Wave Motion

Prereq.: 18.354J
G (Spring)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

Dispersive waves in fluids and instability of
shear flows. Emphasis on nonlinear effects.
Surface waves, internal waves, inertial waves,
waves on thin films. Resonant and long-short
interactions. Solitons and solitary wave interac-
tions. Wave turbulence. Instabilities.
D. J. Benney

18.310 Principles of Applied Mathematics

Prereq.: 18.02 or equivalent
U (Fall)
3-0-9

Study of illustrative topics in discrete applied
mathematics including sorting algorithms, infor-
mation theory, coding theory, secret codes,
generating functions, linear programming,
game theory.
D. J. Kleitman

18.311 Principles of Applied Mathematics

Prereq.: 18.03 or 18.034
U (Spring)
3-0-9

Introductory survey of fundamental concepts in
applied mathematics: propagation, stability,
equilibrium, optimization. Emphasis on the
ideas and topics that relate to a "continuous"
mathematical approach: nonlinear dynamical
systems, nonlinear waves, diffusion, instability,
characteristics, and first-order partial differen-
tial equations, with applications to traffic
problems, fluid flow, physics, and biology.
M. Brenner

18.312 Algebraic Combinatorics

Prereq.: 18.700 or 18.701
U (Spring)
3-0-9

Applications of algebra to combinatorics and
conversely. Topics include enumeration
methods, partially ordered sets and lattices,
matching theory, partitions and tableaux, al-
gebraic graph theory, and combinatorics of
polytopes.
D. Ingerman

18.314 Combinatorial Analysis

Prereq.: 18.02 or equivalent
U (Fall)
3-0-9

Combinatorial problems and methods for their
solution. Prior experience with abstraction and
proofs helpful. Enumeration, generating func-
tions, recurrence relations, construction of
bijections. Introduction to graph theory. Net-
work algorithms, extremal combinatorics.
S. Billey
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18.315 Combinatorial Theory

Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

Content varies from year to year. An introduc-
tion to some of the major topics of present day
combinatorics, in particular enumeration, par-
tially ordered sets, and generating functions.
/. Pak

18.316 Seminar in Combinatorics

Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

Content varies from year to year. Readings
from current research papers in combinatorics.
Topics to be chosen and presented by the
class.
D. J. Kleitman

18.317 Combinatorics, Probability, and
Computation on Groups
(New)

Prereq.: Permission of Instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

Content varies from year to year. Covers a
variety of classical and recent results on the
subject. Topics include: probability of generat-
ing a finite group, statistical group theory, ran-
dom walks on finite and infinite groups,
algorithms for permutation and black box
groups, generating random group elements.
/. Pak

18.318 Topics In Combinatorics

Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

Content varies from year to year.
R. P. Stanley

18.322 Mathematics and Computers

Prereq.: 18.310 or 18.314, or 18.440 or 6.041
U (Spring)
2-2-8

Introduces computational mathematics and
computer-verified proofs. Topics for Spring
2002 include two areas where proof verifica-
tion has been very successful, namely the
Four Color Theorem and combinatorial
methods in recursion. Lectures cover the math-
ematical theory behind the automation of
proofs. In the laboratory, students construct
their own proof-verification system in the
programming language MAPLE and explore
their own conjectures. Serves as an introduc-
tion to MAPLE.
S. Billey

18.325 Topics in Applied Mathematics

Prereq.: Permission of instructor
G (Fall, Spring)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

Topics vary from year to year. Topic for fall:
Eigenvalues of random matrices. How many
are real? Why are the spacings so important?
Subject covers the mathematics and applica-
tions in physics, engineering, computation,
and computer science. Topic for spring: Dis-
crete and continuous models from physics. In-
verse problems, exponentially fast
approximations. Topics in random walks,
graph theory, combinatorics, percolation, ra-
tional approximations, and number theory.
Fall Term: A. Edelman
Spring Term: D. Ingerman

18.327 Wavelets and Filter Banks

Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Wavelets are localized basis functions, good
for representing short-time events. The coeffi-
cients at each scale are filtered and sub-
sampled to give coefficients at the next scale.
This is Mallat's pyramid algorithm for multi-
resolution, connecting wavelets to filter banks.
Wavelets and multiscale algorithms for com-
pression and signal/image processing are
developed. Subject is project-based for en-
gineering and scientific applications.
G. Strang

18.330 Introduction to Numerical Analysis

Prereq.: 18.03 or 18.034
U (Spring)
3-0-9

Basic techniques for the efficient numerical
solution of problems in science and engineer-
ing. Root finding, interpolation, approximation
of functions, integration, differential equations,
direct and iterative methods in linear algebra.
Knowledge of programming in Fortran, C, or
Matlab helpful.
A. To omre

18.335J Numerical Methods of Applied
Mathematics I

(Same subject as 6.337J)
Prereq.: 18.03, 18.06 or equivalent
G (Fall)
3-0-9 H-LEVEL Grad Credit

IEEE-standard, iterative and direct linear sys-
tem solution methods, eigendecomposition
and model-order reduction, fast Fourier trans-
forms, multigrid, wavelets and other multi-
resolution methods, matrix sparsification.
A. Edelman, J. K. White

18.336 Numerical Methods of Applied
Mathematics 11

Prereq.: 18.330, 18.335J, or equivalents
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

Advanced introduction to applications and
theory of numerical methods for solution of aif-
ferential equations, especially of physically-
arising partial differential equations, with
emphasis on the fundamental ideas underlying
various methods. Topics include finite differen-
ces, spectral methods, finite elements, well-
posedness and stability, particle methods and
lattice gases, boundary and nonlinear in-
stabilities.
Information: A. Edelman.

18.337J Parallel Scientific Computing

(Same subject as 6.338J)
Prereq.: 18.06 or equivalents
G (Spring)
3-0-9 H-LEVEL Grad Credit

Advanced interdisciplinary introduction to
modern scientific computing on parallel super-
computers. Numerical topics include dense
and sparse linear algebra, N-body problems,
and Fourier transforms. Geometrical topics in-
clude partitioning and mesh generation. Other
topics include architectures and software sys-
tems with hands-on emphasis on under-
standing the realities and myths of what is
possible on the world's fastest machines.
A. Edelman, J. K. White

18.353J Nonlinear Dynamics I: Chaos

(Same subject as 12.006J)
Prereq.: 18.03, 8.02
U (Fall)
3-0-9

See description under subject 12.006J.
D. H. Rothman

18.354J Nonlinear Dynamics II: Continuum
Systems

(Same subject as 12.207J)
Prereq.: 18.353J, 12.006J or permission of
structor
U (Spring)
3-0-9 (H except XVIII)

General mathematical principles of continuL
systems. (1) From microscopic to macro-
scopic. Examples range from random walkers,
to Newtonian mechanics, to option pricing. (2)
Singular Perturbations. Examples include
boundary layer theory, snow flakes and
geophysical flows. (3) Instability. Generalize
ideas from 18.353 to continuum systems. Ex-
amples from fluid mechanics, solid mechanics.
astrophysics and biology. (4) Pattern formation
and turbulence.
T. Peacock
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55 Fluid Mechanics

:q.: 18.354J or 12.800 or 2.25 or 16.121
juivalent
11l)

H-LEVEL Grad Credit

cs include: ideal flows; boundary layers;
us flows; waves; rotating and stratified
: gravity currents and plumes. Fundamen-
ncepts illustrated through problems

.n from: the dynamics of sport (the
lynamics of sports balls, surfing, skiing);
al locomotion (swimming and flying);
)gical, geophysical and astrophysical fluid
mics. Particular attention given to illustrat-
e power of dimensional analysis and scal-
rguments. Course material will be
lemented by classroom and laboratory
onstrations.

M. Bush

66 Random Walks and Diffusion
.v)

eq.: 18.305 or permission of instructor
A Year 2001-02: Not offered

i Year 2002-03: G (Spring)
H-LEVEL Grad Credit

ete and continuum modeling of diffusion
sses in the physical sciences and

amics. Topics include random walks,
flights, internal/external forces, Fokker-
;k equations, Ito calculus, percolation, sur-
growth, and reaction-diffusion. Some
rience with probability and complex vari-
helpful.
Bazant

18 385 Nonlinear Dynamics and Chaos

eq.: 18.03 or 18.034
I Year 2001-02: G (Fall)
I Year 2002-03: Not offered

H-LEVEL Grad Credit

near dynamics with applications. Intuitive
ach with emphasis on geometric think-
omputational and analytical methods. Ex-
ve use of demonstration software. Topics:
cations. Phase plane. Nonlinear coupled
ators in biology and physics. Perturbation,
aging theory. Parametric resonances, Flo-
theory. Relaxation oscillations.
Prises. Phase locking. Chaos: Lorenz
cI, iterated mappings, period doubling,
rmalization. Fractals. Hamiltonian sys-

area preserving maps; KAM theory.
;osales

18 386 Advanced Nonlinear Dynamics and
'os

-q.: 18.385 or a solid background in non-
dynamics
Year 2001-02: Not offered
Year 2002-03: G (Spring)
H-LEVEL Grad Credit

cation of basic concepts from nonlinear
mics to continuum systems. Pattern for-
>n. Turbulence. Chaos in quantum sys-

'nation: D. J. Benney.

18.395 Group Theory with Applications to
Physics

Prereq.: 8.321
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Selection of topics from the theory of finite
groups, Lie groups, and group repre-
sentations, motivated by quantum mechanics
and particle physics. 8.322 and 8.323 helpful.
Information: D. Z. Freedman.

18.396J Quantum Field Theories

(Same subject as 8.896J)
Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

For students who want to have a clear under-
standing of quantum field theories. Appropriate
for students who have not taken such a sub-
ject as well as students who have but are not
entirely comfortable with the basic concepts
and techniques. The topics begin with classical
mechanics and end with gauge field theories
and the renormalization of the standard model.
H. Cheng

Theoretical Computer
Science

18.400J Automata, Computability, and
Complexity

(Same subject as 6.045J)
Prereq.: 6.042J
U (Spring)
4-0-8

See description under subject 6.045J.
S. Micali

18.404J Theory of Computation

(Same subject as 6.840J)
Prereq.: 18.310 or 18.062J
G (Fall)
4-0-8 (H except XVIII)

A more extensive and theoretical treatment of
the material in 6.045J/18.400J, emphasizing
computability and computational complexity
theory. Regular and context-free languages.
Decidable and undecidable problems,
reducibility, recursive function theory. Time
and space measures on computation, com-
pleteness, hierarchy theorems, inherently com-
plex problems, oracles, probabilistic
computation, and interactive proof systems.
M. Sipser

18.405J Advanced Complexity Theory

(Same subject as 6.841J)
Prereq.: 6.840J/1 8.404J
G (Spring)
3-0-9 H-LEVEL Grad Credit

Current research topics in computational com-
plexity theory. Nondeterministic, alternating,
probabilistic, and parallel computation models.
Boolean circuits. Complexity classes and com-
plete sets. The polynomial-time hierarchy. In-
teractive proof systems. Relativization.
Definitions of randomness. Pseudo-random-
ness and derandomizations. Interactive proof
systems and probabilistically checkable proofs.
S. Goldwasser, D. A. Spielman

18.409 Topics in Theoretical Computer
Science

Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

Study of an area of current interest in theoreti-
cal computer science. Topic varies from term
to term.
D. Spielman

18.410J Introduction to Algorithms

(Same subject as 6.046J)
Prereq.: 6.001; 6.042/18.062 or 18.310
U (Fall, Spring)
4-0-8

See description under subject 6.046J.
C. E. Leiserson, M. Goemans

18.415J Advanced Algorithms

(Same subject as 6.854J)
Prereq.: 18.410J/6.046J; 18.06 or 18.700
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 6.854J.
D. R. Karger

18.416J Randomized Algorithms

(Same subject as 6.856J)
Prereq.: 6.046J; 6.041 or 6.042J
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 6.856J.
D. R. Karger

18.417 Introduction to Computational
Molecular Biology

Prereq.: 6.001 or 18.410J/6.046J or permis-
sion of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

Introduction to computational biology at the
molecular level. Focuses on sequence
analysis, genomics, and protein folding. In-
cludes computational approaches to: se-
quence homology and alignment, physical and
genetic mapping, gene recognition, protein
structure prediction, distance geometry, virus
shell assembly, and phylogeny. No biology
background is assumed.
B. Berger
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18.418 Topics in Computational Molecular
Biology

Prereq.: 18.417 or permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

Covers current research topics in computation-
al molecular biology. Recent research papers
presented from leading conferences such as
the SIGACT International Conference on Com-
putational Molecular Biology (RECOMB).
Topics areas include original research (both
theoretical and experimental) in genomics,
molecular sequence analysis, recognition of
genes and regulatory elements, molecular
evolution, protein structure, and combinatorial
libraries and drug design. Recent research by
course participants also covered.
B. Berger

18.419 Seminar in Theoretical Computer
Science

Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

A seminar on advanced topics in theoretical
computer science. Current literature presented
by students and instructors with a view toward
preparing students for research in theoretical
computer science, and for developing the skills
needed to present such results effectively.
S. Vempala

18.425J Cryptography and Cryptanalysis

(Same subject as 6.875J)
Prereq.: 6.046J or 18.421
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 6.875J.
S. Goldwasser

18.426J Advanced Topics in
Cryptography

(Same subject as 6.876J)
Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

See description under subject 6.876J.
S. Goldwasser

18.433 Combinatorial Optimization
(Revised Content)

Prereq.: 18.06 or 18.700
U (Fall)
3-0-9

Thorough treatment of linear programming and
combinatorial optimization. Topics include net-
work flow, matching theory, matroid optimiza-
tion, and approximation algorithms for NP-hard
problems. 18.310 helpful but not required.
S. Vempala

18.437J Distributed Algorithms

(Same subject as 6.852J)
Prereq.: 6.046J
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

See description under subject 6.852J.
N. A. Lynch

Applied Mathematics:
Statistics

18.440 Probability and Random Variables

Prereq.: 18.02 or equivalent
U (Fall, Spring)
3-0-9

Probability spaces, random variables, distribu-
tion functions. Binomial, geometric, hyper-
geometric, Poisson distributions. Uniform,
exponential, normal, gamma and beta distribu-
tions. Conditional probability, Bayes theorem,
joint distributions. Chebyshev inequality, law of
large numbers, and central limit theorem.
Fall Term: B. Virag
Spring Term: D. Stroock

18.441 Statistical Inference

Prereq.: 18.440 or 18.313 or 6.041
U (Spring)
3-0-9 (H except XVIII)

Reviews probability and introduces statistical
inference. Point and interval estimation. The
maximum likelihood method. Hypothesis test-
ing. Likelihood-ratio tests and Bayesian
methods. Nonparametric methods. Analysis of
variance, regression analysis and correlation.
Chi-square goodness of fit tests. More theoreti-
cal than 18.443 and more detailed in its treat-
ment of statistics than 18.05.
M. Hardy

18.443 Statistics for Applications

Prereq.: 18.440 or 18.313 or 6.041
G (Fall)
3-0-9 (H except XVIII)

A broad treatment of statistics, concentrating
on specific statistical techniques used in
science and industry. Topics: hypothesis test-
ing and estimation. Confidence intervals, chi-
square tests, nonparametric statistics, analysis
of variance, regression, and correlation. Treat-
ment more oriented toward application and
less toward theory than 18.441.
Information: R. M. Dudley.

18.445 Introduction to Stochastic Processes

Prereq.: 18.313 or 18.440 or 6.041
G (Spring)
3-0-9 H-LEVEL Grad Credit

Introduces the theory and application of
stochastic processes. Empirical phenomena
for which stochastic processes provide
models. Markov chains. Markov processes.
Renewal theory. Semi-Markov processes.
Queueing theory and Brownian motion.
D. W. Stroock

18.458 Robust Statistics and
Nonparametric Methods

Prereq.: 15.075 or 18.441 or 18.443; 18.440
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Nonparametric methods that give useful end
valid results under a very wide class of underly-
ing distributions. Introduction to robust statisti.
cal theory. Topics: Wilcoxon test, sign test,
Wilcoxon-Mann-Whitney test, U-statistics
theorems. Asymptotic relative efficiency of es-
timators. Kruskai-Wallis test. Robust es-
timators of location.
R. M. Dudley

18.465 Topics in Statistics

Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

Topics in statistical inference selected by the
instructor.
M. J. Hardy

18.466 Mathematical Statistics

Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

Decision theory, estimation, confidence inter-
vals, hypothesis testing. Introduces large
sample theory. Asymptotic efficiency of es-
timates. Exponential families. Sequential
analysis.
Information: R. M. Dudley.

For additional related subjects in Statistics,
see:

Civil and Environmental Engineering:
1.151, 1.155, 1.202J, 1.203J, 1.205J

Electrical Engineering and Computer
Science: 6.041, 6.231, 6.245, 6.262, 6.431.
6.432, and 6.435

Management: 15.034, 15.061, 15.065,
15.070,15.075, 15.076, 15.098, and 15.306

Mathematics: 18.05, 18.175, 18.177,18.440,
18.441, 18.443, 18.445, 18.458, and 18.465

See also: 2.061, 2.830, 5.70, 5.72, 7.02,
8.044, 8.08, 10.816, 11.220, 11.221, 16.322,
17.872,17.874, 22.38, HST.191, and
MAS.622J.
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s .04 Seminar in Logic

e q.: -
Year 2001-02: Not offered

- Year 2002-03: U (Fall)
7-9

sciminar for mathematics majors. Students
:sent and discuss the subject matter taken

current journals or books. Topics vary
year to year.
Friedman

18.910 Introduction to Mathematical Logic
anr. Set Theory

.,ad Year 2001-02: Not offered
Ad Year 2002-03: U (Spring)
9

C edit cannot also be received for 18.511

:elo-Fraenkel set theory. Ordinals and car-
s. Axiom of choice and transfinite induc-
Propositional and predicate logic.
entary model theory: completeness, com-

ness, and Lowenheim-Skolem theorems.
d tel incompleteness theorem. 18.510 and

11 are offered in alternate years; they may
.oth be taken for credit.
mation: B. Kim.

18.511 Introduction to Mathematical Logic
ard Recursion Theory

A, id Year 2001-02: U (Fall)
A d Year 2002-03: Not offered
3(9

?'*dit cannot also be received for 18.510

;eositional and predicate logic. Elementary
cl theory: completeness, compactness,
Lowenheim-Skolem theorems. Elemen-
recursion theory: enumeration and recur-
theorems. Post's Problem. Godel

mnpleteness theorem. 18.511 and 18.510
effered in alternate years; they may not
be taken for credit.
Sacks

18.515 Mathematical Logic

eq.: Permission of instructor

9 H-LEVEL Grad Credit

i-order logic. Compactness. Lowenheim-
em theorems and categoricity. Quantifier
nation. Recursively enumerable sets and
ability in arithmetic. Incompleteness and

ecidability.
7\Im

8.565 Recursion Theory

eq.: Permission of Instructor
J Year 2001-02: G (Spring)

A Year 2002-03: Not offered
9 H-LEVEL Grad Credit

cs in recursion theory chosen from priority
ments, hyperarithmetic theory, ordinal
rsion, E-recursion, theory of projective
A previous subject in logic recommended

not required.
Sacks

18.575 Model Theory

Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Topics in model theory chosen from stability
theory, 0-minimal structures, model-theoretic
algebra, models of arithmetic.
Information: B. Kim.

18.585 Set Theory

Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

Topics in set theory chosen from large car-
dinals, combinatorial set theory, forcing,
descriptive set theory, fine structure theory.
S. D. Friedman

Algebra and Number
Theory

18.700 Linear Algebra

Prereq.: 18.02 or equivalent
U (Fall)
3-0-9 REST
Credit cannot also be received for 18.06

A rigorous treatment of linear algebra, includ-
ing vector spaces, systems of linear equations,
bases, linear independence, matrices, deter-
minants, eigenvalues, inner products, quad-
ratic forms, and canonical forms of matrices.
Compared with 18.06, more emphasis on
theory and proofs.
J. Starr

18.701 Algebra I

Prereq.: 18.700 or 18.1 OOB or permission of in-
structor
U (Fall)
3-0-9

18.702 Algebra 11

Prereq.: 18.701
U (Spring)
3-0-9

More extensive and theoretical than the
18.700-18.703 sequence. Experience with
proofs helpful. First term: group theory,
geometry, and linear algebra. Second term:
group representations, rings, ideals, fields,
polynomial rings, modules, factorization, in-
tegers in quadratic number fields, field exten-
sions, Galois theory.
M. Artin

Department of Mathematics Course 18

18.703 Modern Algebra

Prereq.: 18.02 or equivalent
U (Spring)
3-0-9

A one-term treatment, covering the traditional
algebra topics that have found greatest ap-
plication in science and engineering as well as
in mathematics: group theory, emphasizing
finite groups; ring theory, including ideals,
unique factorization in polynomial and
Euclidean rings; field theory, including proper-
ties and applications of finite fields. 18.700 and
18.703 together form a standard algebra se-
quence.
G. Lusztig

18.704 Seminar in Algebra and Number
Theory

Prereq.: One subject in linear algebra and
some experience with proofs
U (Fall, Spring)
3-0-9

Seminar for mathematics majors. Students
present and discuss the subject matter, taken
from current journals or books, and write up ex-
ercises. Topics may vary from year to year.
Fall Term: J. Starr
Spring Term: C. O'Neil

18.705 Commutative Algebra

Prereq.: 18.701-18.702 or 18.700-18.703
G (Fall)
3- 9 H-LEVEL Grad Credit

Basic topics in commutative algebra: Cayley-
Hamilton theorem, integral dependence, Hil-
bert basis theorem, Noether normalization, the
Nullstellensatz, localization, primary decom-
position, filtrations, flatness, completions, and
dimension theory.
S. Kleiman

18.706 Noncommutative Algebra

Prereq.: 18.705
G (Spring)
3-0-9 H-LEVEL Grad Credit

Basic theory of noncommutative Noetherian
rings. Quotient rings and Goldie's Theorem.
Structure of semiprime rings. Injective
modules. Dimension.
D. Keeler
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18.725 Algebraic Geometry
(Revised Content)

Prereq.: 18.705
G (Fall)
3-0-9 H-LEVEL Grad Credit

18.726 Algebraic Geometry
(New)

Prereq.: 18.725
G (Spring)
3-0-9 H-LEVEL Grad Credit

Introduces the basic notions and techniques of
modern algebraic geometry. 18.725: Algebraic
sets, Hilbert's Nullstellensatz and varieties
over algebraically closed fields. Subject relates
varieties over the complex numbers to com-
plex analytic manifolds. For varieties of dimen-
sion one (i.e. curves) subject discusses the
genus, divisors, linear series, line bundles and
the Riemann-Roch theorem. 18.726:
Schemes, maps, products, and representable
functors.
Fall Term: A. Buch
Spring Term: S. Kleiman

18.727 Topics in Algebraic Geometry

Prereq.: 18.725
G (Spring)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

Topics vary from year to year.
A. Buch

18.735 Topics in Algebra

Prereq.: 18.702 or 18.703
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall, Spring)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

Topics vary from year to year. Fall 2001:
Topics in representation theory and algebraic
combinatorics: crystal base theory, tableaux,
Littelmann paths, q-analogues of tensor
product multiplicities, Demazure characters,
fermionic formulas.
Information: S. Kleiman.

18.737 Algebraic Groups

Prereq.: 18.705
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Study of the structure and classification of
linear algebraic groups over algebraically
closed fields.
V. Os trik

18.745 Introduction to Lie Algebras

Prereq.: 18.701 or 18.703
G (Fall)
3-0-9 H-LEVEL Grad Credit

Structure of finite-dimensional Lie algebras.
Theorems of Engel and Lie. Cartan subal-
gebras. Trace form and Cartan's criterion.
Classification and construction of semisimple
Lie algebras. Weyl group. Finite-dimensional
representations of semisimple Lie algebras.
Weyl complete reducibility and Levi theorems.
Verma modules. Weyl character and dimen-
sion formulae.
V. Os trik

18.747 Infinite-dimensional Lie Algebras

Prereq.: 18.745
G (Spring)
3-0-9 H-LEVEL Grad Credit

Topics vary from year to year.
P. Etingof

18.755 Introduction to Lie Groups

Prereq.: 18.100B, 18.700
G (Fall)
3-0-9 H-LEVEL Grad Credit

A general introduction to manifolds and Lie
groups. The role of Lie groups in mathematics
and physics. The exponential mapping. Cor-
respondence with Lie algebras. Homogeneous
spaces and transformation groups. Adjoint rep-
resentation. Covering groups. Automorphism
groups. Invariant differential forms and
cohomology of Lie groups and homogeneous
spaces. 18.101 recommended but not required.
S. Helgason

18.757 Representations of Lie Groups

Prereq.: 18.755
G (Spring)
3-0-9 H-LEVEL Grad Credit

Representations of locally compact groups.
Peter-Weyl-Cartan theorem for compact
homogeneous spaces. Invariant measures
and invariant differential operators. The theory
of weights and characters for compact Lie
groups. Structure theory of semisimple Lie
groups. Infinite-dimensional representations of
semisimple Lie groups, principal series, dis-
crete series, subrepresentation theorem,
eigenspace representations associated with
homogeneous spaces.
S. Helgason

18.758 Representations of Lie Groups

Prereq.: 18.757
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Introduction to unitary representations of semi-
simple Lie groups: compact groups and the
Borel-Weil theorem; parabolic induction; Zuck-
erman construction; unipotent representations.
D. A. Vogan

18.769 Topics in Lie Theory

Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

Topics vary from year to year.
P. Etingof

18.781 Theory of Numbers

Prereq.: -
U (Fall)
3-0-9

An elementary introduction to number theory
with no algebraic prerequisites. Primes, con-
gruences, quadratic reciprocity, diophantine
equations, irrational numbers, continued frac-
tions, partitions.
R. P. Stanley

18.785 Analytic Number Theory

Prereq.: 18.115
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

A historical approach to analytic number
theory. Riemann hypothesis, Goldbach's CCn-
jecture, the k-tuple conjecture, Cramer's con-
jecture, Waring's problem, Lindelof's
hypothesis, the class number problem, Siegei
zeros, Vinogradov's hypothesis, Artin's conec-
ture, the Linnik-Selberg conjecture, their in-
fluence on the development of analytic nun
theory.
Information: S. Kleiman.

18.786 Topics in Algebraic Number Theory

Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

Content varies from year to year. Basic topics
in algebraic number theory, to include: numner
fields, rings of integers, fractional ideals, dis-
criminants, class groups, residue fields, the
Cebatorev Density Theorem, valuations, local
fields, and infinite Galois Theory. Knowledge
of basic Galois Theory assumed, but also
reviewed.
C. ONeil

Topology and Geometry

18.901 Introduction to Topology

Prereq.: 18.100
U (Fall, Spring)
3-0-9 (H except XVIII)

Introduces topology, covering topics fundair,n-
tal to modern analysis and geometry. Topologi-
cal spaces, connectedness, compactness.
continuous functions, separation axioms, fUI
tion spaces. Metrization theorems, the
Tychonoff theorem.
Information: H. R. Miller.

18.904 Seminar in Topology

Prereq.: 18.901
U (Spring)
3-0-9

Seminar for mathematics majors. Student!
present and discuss the subject matter with
faculty guidance. Topics include the fundar n-
tal group and covering spaces.
L. Hesselholt
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I8 905 Algebraic Topology

p jeq.: 18.702 or 18.705; 18.901
G Pall)

9 H-LEVEL Grad Credit

I8 906 Algebraic Topology
P-req.: 18.905

O pring)
9 H-LEVEL Grad Credit

S plicial and singular homology, Eilenberg-
S >-nrod axioms. Cohomology ring, universal

fficient theorem, Kunneth theorem, plus ad-
7 nal toipcs to be chosen by the instructor

h as homotopy theory, duality in
folds, vector bundles).
Hopkins

is 915 Graduate Topology Seminar

D-req.: 18.906
3 Fall)

-20 H-LEVEL Grad Credit

iy and discussion of important original
crs in the various parts of algebraic and dif-
'rtial topology. Open to all students who
a had 18.906 or the equivalent, not only
;pective topologists.
- Miller

1 917 Topics in Algebraic Topology
eq.: 18.906
pring)

S H-LEVEL Grad Credit
be repeated for credit

C. tent varies from year to year. Introduces
v and significant developments in algebraic
,ology with the focus on homotopy theory

related areas.
- Hesselholt

18.950 Differential Geometry

P req.: 18.100, 18.901
j pring)

9

introduction to differential geometry, with
hasis on curves and surfaces. Frenet for-

as, fundamental forms, curvature, Gauss'
rem, geodesics, Riemannian manifolds.

.01 is required, but may be taken concur-
fly. 18.101 is strongly recommended but
required.
mation: R. B. Melrose.

6 965 Geometry of Manifolds

eq.: 18.101
all)
9 H-LEVEL Grad Credit

966 Geometry of Manifolds

-eq.: 18.965
-pring)
9 H-LEVEL Grad Credit

rentiable manifolds, vector fields and
s, introduction to Lie groups, the DeRham
rem, Riemannian manifolds. 18.966 con-

es 18.965 and focuses on sympletic and
plex geometry.

3uillemin

18.969 Topics in Geometry

Prereq.: 18.966
G (Fall, Spring)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

Content varies from year to year.
Fall Term: G. Tian
Spring Term: D. Auroux

18.979 Graduate Geometry Seminar

Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

Content varies from year to year.
Information: R. B. Melrose.

18.996-18.997 Special Topics In
Mathematics

Prereq.: Permission of Instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Opportunity for group study of advanced sub-
jects in mathematics not otherwise included in
the curriculum. Offerings are initiated by mem-
bers of the Mathematics faculty on an ad hoc
basis, subject to Departmental approval.
Information: M. Artin.

18.999 Research in Mathematics

Prereq.: -
G (Fall, Spring, Summer)
Units arranged
Can be repeated for credit

Opportunity for study of graduate-level topics
in mathematics under the supervision of a
member of the Department. For graduate stu-
dents desiring advanced work not provided in
regular subjects.
Information: T. S. Mrowka.

18.UR Undergraduate Research

Prereq.: -
U (Fall, Spring)
Units arranged [P/D/F]
Can be repeated for credit

Undergraduate research opportunities in math-
ematics. Permission required in advance to
register for this subject. For further information,
consult the Departmental Coordinator.
Information: M. Artin.

18.ThG Graduate Thesis

Prereq.: -
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Program of graduate research, leading to the
writing of a Ph.D. thesis; to be arranged by the
student and an appropriate MIT faculty mem-
ber.
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Course 20 Program in Applied
Biological Sciences

20.921 Selected Topics in Applied
Biological Sciences

Prereq.: -
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Detailed discussion of selected topics of cur-
rent interest. Classwork in various fields not
covered by regular subjects.
Staff

20.ThG Graduate Thesis

Prereq.: -
G (Fall, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Program of graduate research, leading to the
writing of an S.M. or Ph.D. thesis; to be ar-
ranged by the student and appropriate MIT
faculty member.
P. C. Dedon
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Anthropology Course 21A

Course 21
'iropology (21A)

ign Languages and Literatures (21 F)
orv (21H)
rature (21 L)
ic and Theater Arts (21 M)

:gram in Writing and
manistic Studies (21W)

To register for individual research or thesis
n a specific humanities section, see the

end of the section's subject listing below.

21.UR Research in Humanities

nrereq.: -
Fall, Spring)

Jmts arranged [P/D/F]
'-n be repeated for credit

21 URG Research in Humanities

eq.: -
all, Spring)
s arranged
be repeated for credit

idual participation in an ongoing research
,ct. For students in the Undergraduate Re-
2h Opportunities Program.
sult P. S. Khoury.

hT Humanities Pre-Thesis Tutorial
eq.: As specified for particular field
all, Spring)
5
be repeated for credit

nition of and early-stage work on thesis
oct leading to 21.ThU Undergraduate
sis in Humanities. Taken during the first

a of the student's two-term commitment to
thesis project. Student works closely with
ndividual faculty tutor. Required for all stu-
ts in Course XXI, and those doing XXI-E
XXI-S degrees, for whom the thesis is a

;ree requirement.
S. Khoury

21 ThU Undergraduate Thesis in Humanities

'ereq.: 21.ThT
-all, Spring)
ts arranged

be repeated for credit

Ipletion of work on the senior major thesis
er supervision of a faculty tutor. Includes
presentation of thesis progress early in the
assembling and revising the final text,

meeting at the close with a committee of
ty evaluators to discuss the successes
imitations of the project. Required for

t students in Course XXI and those doing
-E and XXI-S degrees. (See degree re-
ements in specific fields.)

S. Khoury

Humanities

For degree requirements, see listing in
Chapter VII under the School of
Humanities and Social Science.

Anthropology

Consult Anthropology Headquarters, 16-223,
for the most up-to-date information about
requirements and subject offerings.

The anthropology subjects described
below are grouped within five areas: Intro-
ductory, Social Anthropology, Technology
in Cultural Context, Areal and Historical
Studies, and Advanced Topics. Students
are encouraged to take subjects from each
of the first four groups for a fuller overview
of the field.

IntroduCtory

21A.100 Introduction to Anthropology

Prereq.: -
U (Fall)
3-0-9 HASS-D, Category 4

What kinds of wisdom do other ways of life
offer our own? How do other perspectives on
the world challenge our assumptions about
life? These questions are addressed through
the four fields of anthropology: biological, cul-
tural, and linguistic anthropology, and archaeol-
ogy. We examine family and kinship, religion,
economics, politics, survival of indigenous
groups, and Western influences from an
anthropological perspective to gain apprecia-
tion for cultural and ethnic diversity.
M. Mehta

21A.109 Understanding Culture

Prereq.: -
U (Fall)
3-0-9 HASS-D, Category 4

Students are introduced to anthropological
fieldwork and the concept of culture from read-
ings, films, and their own research projects in
the Boston area. A "hands-on" approach to un-
derstanding cultural differences and what
produces them. Students discover the excite-
ment and challenges of systematically observ-
ing human interaction and convincing others of
the accuracy of their findings.
Staff

21 A.1 10 Seminar in Anthropological
Method and Theory

Prereq.: Major or minor in Anthropology, or per-
mission of instructor
U (Spring)
3-0-9 HASS

Seminar focusing on core issues and ap-
proaches in anthropological theory and
method. Theoretical frameworks for the
analysis and integration of material from other
subjects in cultural anthropology.
S. Silbey

21A.112 Tutorial for Majors and Minors in
Anthropology
Prereq.: Major or minor in Anthropology, or per-
mission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9 HASS

Reading and discussion subject. Each student
meets regularly with tutor to discuss readings.
Grounding in fundamentals of anthropology
and integration of other coursework in field.
Consult Program Head.

Social Anthropology

21A.211 Magic, Witchcraft, and the Spirit
World

Prereq.: -
U (Fall)
3-0-9 HASS

Spiritual, magical, and "occult" aspects of
human behavior in anthropological and histori-
cal perspective: magic, ritual curing, trance,
spirit possession, sorcery, and accusations of
witchcraft. Material drawn from traditional non-
western societies, medieval and early modern
Europe, and colonial and contemporary North
America.
J. Howe
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21A.212 Myth, Ritual, and Symbolism

Prereq.: -
U (Spring)
3-0-9 HASS

How people make sense of their worlds sym-
bolically through myth, ritual, metaphor, and
cosmology. The structure of symbols, the
natural and social elements they draw on, their
social use, and the messages they convey.
Students learn to record and analyze myth and
ritual.
Staff

21A.213 Religion and Science: Ideas of the
World Order

Prereq.: -
U (Spring)
3-0-9 HASS

Examines how myth, religion, and science
have invented answers to fundamental ques-
tions about the structure of the universe and
its beginning and end; the origins of life; the
relationship between physical reality and spirit;
how we know these things and who are the dis-
coverers and guardians of these truths. Read-
ings drawn from world mythologies, central
texts of Judaism, Christianity, Hinduism, Bud-
dhism, and classics of scientific thought.
A. Steinberg

21A.215 Medical Anthropology

Prereq.: -
U (Fall)
3-0-9 HASS

Examination of how medicine is practiced
cross-culturally, with particular emphasis on
Western biomedicine. Analysis of medical prac-
tice as a cultural system, focusing on the
human, as opposed to the biological, side of
things. Also, examines how we and people in
other cultures think of disease, health, body,
and mind.
J. Jackson

21A.217 Anthropology of War and Peace

Prereq.: -
U (Fall)
3-0-9 HASS

Issues of war and peace from an anthropologi-
cal perspective. Topics include: the warlike na-
ture of humans, if humans are by nature
warlike, the evolution of war in cross-cultural
perspective, the socialization of warriors and
the construction of enemies, and the recent
emergence of anti-war movements. Readings
focus on sociobiological and other theories of
war; anthropologists' claims to have studied
societies that do not have war; ethnic hatred
and civil war in Rwanda, Bosnia, and Northern
Ireland; military culture in the U.S. and else-
where; peace movements; and studies of
military conversion.
H. Gusterson

21 A.218 Identity and Difference
(New)

Prereq.: -
U (Fall)
3-0-9 HASS, Cl-H

Subject examines several theoretical perspec-
tives on human identity and focuses on proces-
ses of creating categories of acceptable and
deviant identities; how identities are formed,
how behaviors are labelled, and how people
enter deviant roles and worlds; and responses
to differences and strategies of coping with
these responses. Subject material describes
how identity and difference are inescapably
linked.
S. Silbey

21 A.219 Law and Society
(New)

Prereq. --

U (Spring)
3-0-9 HASS, CI-H

Law is a common and yet special feature of
everyday life in modern societies. Subject
studies legal reasoning, types of law and legal
systems, and relationship of law to social class
and social change. Emphasis on the profes-
sion and practice of law including legal educa-
tion, stratification within the bar, and the
politics of legal services. Investigation of
emerging issues in the relationship between in-
stitutions of law and science.
S. Si/bey

21A.220 The Conquest of America

Prereq.: -
U (Fall)
3-0-9 HASS-D, Category 5

The five-hundred-year encounter between na-
tive peoples of the Americas and European
power and culture. Exploration and conquest.
European ideology and fantasies about
"savages." Colonialism, resistance, and adap-
tation. Missionizing and culture contact. Cases
include struggles of Maya, Iroquois, and native
New Englanders. Students learn to use
primary documents.
J. Howe

21A.224J Introduction to Latin American
Studies

(Same subject as 17.55J, 21 F.084J)
Prereq: -
U (Spring)
3-0-9 HASS-D, Category 4, Cl-H

See description under subject 17.55J.
C. Lawson

21 A.230J The Contemporary American
Family

(Same subject as SP.456J)
Prereq.: -
U (Spring)
3-0-9 HASS-D, Category 4

The role of the family in human evolution, and
as a symbol in our own social and political
lives. Topics include: sex, marriage, and
parenting; the labor market; class, race, and
ethnicity; and the family's probable future.
J. Jackson

21A.231J Gender, Sexuality, and Society

(Same subject as SP.455J)
Prereq.: -
U (Spring)
3-0-9 HASS, Cl-H

An introduction to the anthropological study
human sexuality, gender constructs, and the
sociocultural systems that these are em-
bedded in. Examines current critiques of
Western philosophical and psychological tran-
tions, and cross-cultural variability and univer-
sals of gender and sexuality.
J. Jackson

Technology in Cultural
Context

21A.336 Globalization: From Mercantilism
to Microchips

Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS

Examines economic, social, and cultural irm
pacts of globalization on people living in dif-
ferent parts of the world. Explores the
dynamics of globalization both historically and
in the present, focusing on such contemporary
phenomena as the impact of new technologies
in Nigeria, Tibet, and the US; changes in the
daily lives of workers in Java and Silicon Val-
ley; and the dynamics of cultural encounters,
as experienced by immigrants in France,
tourists in the Amazon, and baseball playerf n
Tokyo.
C. Walley

21A.337 Documenting Culture

(Subject meets with CMS.917)
Prereq.: -
U (Spring)
3-0-9 HASS

Examines how and why people seek to cap-
ture life on film. Examines the motives of
documentary and ethnographic filmmakers, in-
cluding curiosity about exotic peoples, concern
with documentary as a form of science, and an
interest in capturing the truth about cultural
life. Students view documentaries about
people in the US and abroad, examining the
relationship between film images and "realit; -
tensions between art and observation, and 10
ethical relationship between filmmakers and
those they film.
S. Sensiper
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2 %.338J Gender, Power, and Development

ne subject as SP.457J)
eq.: -
all)
, HASS

nines some of the root causes of ine-
ity world-wide and the different consequen-
that poverty, economic transformations,
development policies often have for
;en and men. Through an exploration of
life in Africa, Latin America, Asia and

inesia, students examine the underlying
cal, economic, social, and gender
mics that make "development" an ongo-

* roblem world-wide.
lehta

A.344 Drugs, Politics, and Culture

eq.: -
pring)

HASS

mines the relationship between drugs,
cs, and society in cross-cultural perspec-
use of mind-altering and habit-forming

stances by "traditional societies"; the
elopment of a global trade in sugar, opium,
cocaine with the rise of capitalism: and the
and abuse of alcohol, LSD, and Prozac in
US. Finishes by looking at the war on
is, shifting attitudes to tobacco, and by
!uating America's drug laws.
'usterson

21 A.348 Photography and Truth

>ject meets with CMS.835)
eq.: -
all)
9 HASS

tographs in anthropology serve many pur-
os: as primary data, illustrations of words in
ok, documentation for disappearing cul-
* evidence of fieldwork, material objects
nuseum exhibitions, and even works of art.
cs include: the relationships between sub-
and treatment of image, between art and
!ography and ethnographic documentation,
ole of a museum photograph and its cap-
the social practice of "taking pictures" and
se study of photographing women in the
le East and North Africa.
fyomovics

aI and Historical Studies

2450 First Americans

A Year 2001-02: Not offered
A Year 2002-03: U (Fall)

HASS

native peoples of North America in
ropological and historical perspective, with
Iasis on ethnographic case studies of rep-
nitative cultures, past and present, includ-
'ne Apache, Iroquois, Tewa, Kwakiutl, and
-s. Topics include: hunting and agriculture,
on and cosmology, humor, and Indian

-Indian relations.
owe

21A.458J The Harem and the Veil: Images
and Representations of Gender in the
Middle East

(Same subject as SP.450J)
Prereq.: -
U (Spring)
3-0-9 HASS

An introduction to women and gender in the
Middle East and North Africa region, as
reflected in anthropology, oral history, and
literature. Are common themes - e.g., the
harem, the desert, the veil - and modes of ex-
pression cross-disciplinary? How do readers
determine point of view and positionality, ideol-
ogy and subjectivity, in fictional, autobiographi-
cal, and ethnographic texts? Explores how
scholarship in women's studies and gender
studies addresses selected issues - such as
activism and human rights - central to con-
temporary Middle East studies.
S. Slyomovics

21A.561 The Decline of Empires

Prereq.: -
U (Fall)
3-0-9 HASS

After examination of basic institutions and
processes of empires from modern sociologi-
cal literature and recent examples, students
derive some generalities about how and why
empires disintegrate. Considers frontiers,
military power, bureaucracy, ruling elites,
religions, population growth, raw materials and
markets, and urbanization. Generalities tested
against examples chosen from ancient and
medieval times including Persia, Greece,
Rome, Byzantium, and China.
A. Steinberg

21A.562J Storytelling: Women and
Performance

(Same subject as SP.573J)
Prereq.: -
U (Fall)
3-0-9 HASS

Compares oral and written folktales primarily
from the Arabic-speaking world, but also from
Chinese, African, North American, and
European traditions. Studies the formation and
reception of storytelling in different sociocul-
tural contexts: western and eastern, contem-
porary and traditional, and male and female.
Through lectures, presentations, and video,
students consider storytelling and associated
performance practice in the light of a variety of
theoretical disciplines such as gender studies,
folklore, anthropology, performance studies,
and literary criticism.
E. Wachs

Advanced Topics

For Doctoral Program in History and
Social Study of Science and Technology

21A.670J Social Theory and Analysis

(Same subject as STS.250J)
Prereq.: -
G (Fall)
3-0-9

Major theorists and theoretical schools since
the late nineteenth century. Marx, Weber,
Durkheim, Bourdieu, Levi-Strauss, Geertz,
Foucault, Gramsci, and others. Key terms, con-
cepts, and debates.
M. Fischer

21A.671J Introduction to Cultural Criticism

(Subject meets with STS.507J, STS.059)
Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9

See description under subject STS.507J.
H. Gusterson

21A.896, 21A.897 Special Topics in
Anthropology

Prereq.: Any two subjects in Anthropology
U (Fall, Spring)
Units arranged
Can be repeated for credit

Topics in anthropology not included in other
subjects. Students electing this subject must
secure the approval of the Head of the
Anthropology Program. HASS credit for Spe-
cial Topics subjects awarded only by individual
petitions to the Committee on Curricula. Nor-
mal maximum is 6 units to count toward
HASS Requirement, 9 units are required. Ex-
ceptional 9-unit projects occasionally approved.
Consult Program Head.

21A.998, 21A.999 Advanced Topics in
Anthropology

Prereq.: -
G (Fall, Spring)
Units arranged
Can be repeated for credit

Special studies or projects at an advanced
level with an Anthropology faculty member.
Consult Program Head.

For individual research in Anthropology,
register for 21A.UR or 21A.URG. For
Anthropology pre-thesis tutorial, register
for 21A.ThT. For undergraduate thesis,
register for 21A.ThU. Descriptions of these
subjects can be found in the beginning of
this section under 21.UR, 21.URG, 21.ThT,
and 21.ThU.
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Foreign Languages and
Literatures

Consult Foreign Languages and Literatures
Headquarters, 14N-305, for the most
up-to-date information about requirements and
subject offerings.

The subjects listed below include lan-
guage, literature, and cultural studies sub-
jects given in Chinese, French, German,
Japanese, Spanish, and Studies in Interna-
tional Literatures and Cultures. A variety of
literature subjects given in the original lan-
guage as well as some given in English
offer HASS Distribution credit.

HASS-D Language Option: Because the In-
stitute regards competence in foreign lan-
guage as a fundamental value, students
may substitute one language subject at
level Ill or IV (i.e., 21F.103, 21F.104,
21F.109, 21F.110 , 21F.303, 21F.304,
21 F.403, 21 F.404, 21 F.503, 21 F.504,
21 F.703, or 21 F.704) for one HASS-D sub-
ject. The two remaining HASS-Ds may be
chosen from any two of the five HASS-D
categories. Students selecting this lan-
guage option may not choose a second dis-
tribution subject taught in the same foreign
language or literature.

All foreign language subjects I-IV are open
to graduate students for credit.

For subjects in English as a Second Lan-
guage, see 21 F.212-21 F.240.

Studies in International
Literatures and Cultures

Studies in International Literatures and Cul-
tures make various modes of intercultural
discourse available in English. Those sub-
jects that deal with works from more than
one nation give students the opportunity to
do work in comparative studies. A sig-
nificant number of subjects also allow stu-
dents to study works from a single foreign
country.

Cross-Cultural Subjects in Translation

21F.010 Introduction to European and Latin
American Fiction

Prereq.: -
U (Spring)
3-0-9 HASS

Studies great works of European and Latin
American fiction. Attention to a variety of forms
including: the picaresque, epistolary, realist,
naturalist, and magical realist fiction. Em-
phasizes ways in which the unique history of
each country shaped the imaginative respon-
ses of its writers. Authors include: Cervantes,
Laclos, Goethe, Mann, Dostoevsky, Flaubert'
Zola, Unamuno, Wolf, Garcia Marquez, and Al-
lende. Taught in English.
A. Bannerjee

21F.015 International Studies in Media
(Revised Content)

(Subject meets with CMS.872)
Prereq.:-
U (Fall)
3-3-6 HASS
Can be repeated for credit

Topic for Fall 2001 is Global Media: Histories
and Futures. Working from an understanding
of media as cultural practice, students explore
annually changing topics in the (non-
American) situation of media texts, systems,
and reception in regional and global contexts.
National differences in the conceptualization of
media forms and their relation to identity is ex-
plored, as is the trans-national implications of
media exchange. Topic for Fall 2002 is Media
in Germany: 1920-1945. A study of the interac-
tions among cinema, radio, graphic arts,
television, and the rise of media research in
Weimar and Nazi Germany. Graduate stu-
dents expected to complete additional assign-
ments. May be repeated for credit with
permission of the instructor. Taught in English.
W. Uricchio

21 F.016 Alternative Cinema: Male
Same-Sex Desire in International Film

(Subject meets with CMS.875)
Prereq.: -
Acad Year 2001-02: U (Spring)
Acad Year 2002-03: Not offered
2-2-8 HASS

Interpretation and analysis of works by inte'
tional filmmakers who focus on male
homosexual desire. Primary attention given
ways in which screen representations of sa,
sex desire affect narrative form, cinematic
style, and human vision. Films studied in cul-
tural and political contexts. Filmmakers in-
clude: Pedro Almodovar, Kenneth Anger,
Gregg Araki, Denys Arcand, Antonia Byrd,
Claire Denis, Jean Genet, Todd Haynes,
Derek Jarman, Isaac Julien, Takehiro Murata,
MarIon Riggs, Gus Van Sant, and Andre
Techine. Non-English-language films in sub-
titled versions. Taught in English.
E. B. Turk

21 F.01 8 Topics in Bilingualism: Language,
Culture, and Experience
(Revised Content)

Prereq.: -
Acad Year 2001-02: U (Spring)
Acad Year 2002-03: Not offered
3-0-9 HASS
Can be repeated for credit

Topic for Spring 2002 is The Childhood
Memoirs of Bilingual Writers. Explores the lin-
guistic, historical, political, psychological, cul-
tural, and literary aspects of bilingualism in the
US and internationally. Examines the history of
hegemonic languages and of linguistic and Cul
tural resistance. Covers issues of immigrat:
exile, and borderlands. Focuses on the per-
sonal alienation and enrichment to which biln-
gualism leads, on generational conflict, and on
the role language and culture play in the con-
struction of identity. May be repeated for crot
with permission of the instructor. Taught in
English.
1. de Courtivron

21 F.020J After Columbus: Literature of
Exploration, Exile, and Cultural Contact

(Same subject as 21 L.007J)
Prereq.: -
U (Fall)
3-0-9 HASS-D, Category 1, Cl-H

Examines writing inspired by the experience cf
peoples brought into contact by the commer
cial, colonial, and military expansion of Euro, 0
beginning in 1492. Geographical and historul
focus may vary, but always includes several
literatures (e.g., colonial French, Anglo-
American, South Asian, African, and Latin
American) and non-English works read in
translation. Readings vary from term to term
but include literary works (novels, poetry, arJ
song lyrics) and non-fictional writing (diaries
historical accounts, and legal documents).
S. Raman
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21F.022J International Women's Voices
(Revised Content)

(Same subject as SP.461J)
Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-,)-9 HASS-D, Category 1, Cl-H

Introduces students to a variety of fictional
works by contemporary women writers.
Subject's international perspective emphasizes
the extent to which each author's work reflects
her distinct cultural heritage and to what ex-
tent, if any, we can identify a female voice that
transcends national boundaries. A variety of in-
terpretive perspectives, including sociohistori-
cal, psychoanalytic, and feminist criticism is
used to examine the texts. Authors include:
Marlama BA, Isabel Allende, Anita Desai, Maxi-
ne Hong Kingston, Toni Morrison, Doris Less-
ing, Alifa Riyaat, Yang Jiang, Nawal
Ai-Saadawi, and Sawako Ariyoshi. Taught in
English.
V Resnick

21 F.023 Women's Voices: An International
Perspective

Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)

Introduces students to fictional works by con-
temporary women writers. Subject's interna-
tional perspective emphasizes the extent to
which each author's work reflects her distinct
cultural heritage and to what extent, if any, we
can identify a female voice that transcends na-
tional boundaries. Interpretive perspectives, in-
cluding sociohistorical, psychoanalytic, and
feminist criticism. Authors include: Mariama
B, Isabel Allende, Hong Kingston, Toni Mor-
rison, Alifa Riyaat, Nawal Al-Saadawi, Yang
Jiang, Anita Desai, and Sawako Ariyoshi.
Taught in English.
M. Resnick

21F.024 Linguistic Studies of Bilingualism
(New)

Prereq.: -
U (Spring)
3-0-9 HASS
Can be repeated for credit

Development of bilingualism in human history
(from Lucy to the present day); models of bilin-
gualism and language acquisition; com-
petence versus performance; effects of
bilngualism on other domains of human cogni-
tion; brain imaging studies; early versus late
bilngualism; opportunities to observe and con-
duct original research; implications for educa-
tional policies among others. Topics for 2002:
One mind: two languages. Focus on the lin-
guistic and psycholinguistic underpinnings of
the bilingual brian. May be repeated for credit
wiTh the permission of the instructor. Taught in
English.
S. Flynn

21F.025 Bilingual Arts

(Subject meets with 21 F.026)
Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS

21F.026 Bilingual Arts

(Subject meets with 21 F.025)
Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9

Explores the aesthetic, political, and
psychological dimensions of bilingual arts, in
the U.S. and internationally. Topics covered in-
clude: the poetics of the Borderlands, narra-
tives of exile, heteroglossia: gains and losses,
hybrid games, political dialogues, code-switch-
ing and creativity, bilingual theater, music, film,
the art of translation, humanistic vs. scientific
approaches to bilingual discourse, and bicul-
tural spaces. Guest lectures by, and discus-
sions with, anthropologists, writers, linguists,
cultural critics, and performers. Taught in
English.
I. de Courtivron

21 F.028J Sex Roles in Fiction: Europe and
Latin America
(Revised Content)

(Same subject as SP.462J)
Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9 HASS, Cl-H

Examines the representation of sexual roles in
fiction. Studies works by European and Latin
American authors in their cultural and historical
contexts. Themes include: bourgeois women,
women rebels, and redefinition of sex roles.
Comparative analysis of works by de Laclos,
Moliere, Zola, Lorca, Wolf, Wittig, Machado de
Assis, Colette, and Puig. Materials include:
films by Godard, BuFiuel, Saura, M. v. Trotta.
Taught in English.
M. Resnick

Cross-Cultural Subjects

21 F.030 East Asian Culture: From Zen to
Pop

Prereq.: -
U (Spring)
3-0-9 HASS

Examines traditional forms of East Asian cul-
ture (including literature, art, performance,
food, and religion) as well as contemporary
forms of popular culture (film, pop music,
karaoke, and manga). Covers China, Japan,
Korea, Taiwan, and Hong Kong, with an em-
phasis on China. Attention given to women's
culture. The influence and presence of Asian
cultural expressions in the US are also con-
sidered. Use made of resources in the Boston
area, including the MFA, the Children's
Museum, and the Sackler collection at Har-
vard. Taught in English.
E. Teng

Culture-Specific Subjects in Translation

21F.033 Don Quixote: True, False, and
In-Between during the Spanish Inquisition

Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9 HASS

Studies Miguel de Cervantes' effort to
problematize the relationship between good
and evil, truth and falsehood, and history and
fiction in an age of religious orthodoxy, institu-
tional centralization, and ethnic cleansing. Stu-
dents reflect on this relationship in the context
of the tensions between fundamentalist and
relativist forces in politics and media at the end
of the second millenuium. Covers Don
Quixote, Part I and II, and selections from im-
portant Golden Age romances of chivalry, pas-
toral poems, fables, novellas, picaresque and
moorish novels, histories, and comedies. Read-
ings and class discussion in English.
N. Wey-G6mez

21 F.034 Media Education and the
Marketplace
(New)

(Subject meets with CMS.930)
Prereq.: -
Acad Year 2001-02: U (Fall)
Acad Year 2002-03: Not offered
3-0-9 HASS

Extensive reading and discussion of case
studies on educational technology that focuses
on three areas: effective media design,
relevant educational issues, and the existing
and anticipated methods for distribution and
the business concepts behind them. The
primary case study is Star Festival, a multi-
media curriculum about Japan that en-
courages users to explore issues of cultural
and ethnic identity. Students expected to
develop a project that shows an understanding
of the types of business models that facilitate
educational technology in the classroom.
Graduate students are expected to explore the
subject in greater depth. Taught in English.
S. Miyagawa
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21 F.036 Advertising and Popular Culture:
East Asian Perspectives
(New)

(Subject meets with CMS.888)
Prereq.: -
U (Spring)
3-0-9 HASS

Examines transnational and domestic advertis-
ing in East Asia with an emphasis on
postsocialist China. Topics include the rise of
the "new rich" in East Asia and its changing
consumer culture: debates over TNAAs (transi-
tional advertising agencies) and advertising im-
perialism; advertising regulation and policy
issues; advertising and television; advertising
and identity formation; and advertising as
postmodern culture. Students view award-win-
ning ads presented at the Asia/Pacific Advertis-
ing Festivals and Chinese television
commercials. Students expected to write
response papers, make group presentations
on assigned topics, and undertake a final
project. Graduate students are expected to ex-
plore the subject in greater depth. Taught in
English.
J. Wang

21 F.038 The Cultural Politics of
Contemporary China
(New)

Prereq.: -
U (Spring)
3-0-9 HASS

Introduction to the study of modern and con-
temporary China, including Taiwan, Hong
Kong, and the Chinese diaspora. Themes in-
clude debates over "Cultural China" and
"Chineseness"; state and (flexible) citizenship,
and contemporary Mao Zedong fever; gender
and the politics of pornography; the consumer
revolution, leisure, and popular culture; ethnic
minorities, globalization, and local responses.
Students watch documentaries and feature
films, and read essays that highlight dramatic
moments in the transformation of Chinese
societies in East Asia. Taught in English.
J. Wang

21 F.041 Post-Colonial Literature from
South Asia
(New)

Prereq.: -
Acad Year 2001-02: U (Fall)
Acad Year 2002-03: Not offered
4-0-8 HASS

Introduction to post-colonial literature from
South Asia, as well as from the South Asian
diaspora. Through study of novels by Salman
Rushdie, Amitav Ghosh, Vikram Seth,
Arundhati Roy, Anita Desai, Michael On-
taatdje, Sara Suleri, Bapsi Sidhwa, and Jhum-
pa Lahiri, students explore the phenomenon of
the post-colonial writer's encounter with
"modernity". Examine how authors articulate
recurrent themes of the post-colonial condi-
tion: migration and history, memory and
desire, and rootlessness and hybridity. Taught
in English.
A. Bannerjee

21 F.043J Introduction to Asian American
Studies: Literature, Culture, and Historical
Experience

(Same subject as 21 H.150J)
Prereq.: -
U (Fall)
3-0-9 HASS-D, Category 4

See description under subject 21 H.150J.
E. Teng

21 F.044 Traditional Chinese Literature:
Poetry, Fiction, and Drama

Prereq.: -
U (Fall)
3-0-9 HASS

Introduction to some of the major genres of
traditional Chinese poetry, fiction, and drama.
Intended to give students a basic under-
standing of the central features of traditional
Chinese literary genres, as well as to introduce
students to the classic works of the Chinese
literary tradition. Works to be read include:
Journey to the West, Outlaws of the Margin,
Dream of the Red Chamber, and the poetry of
the major Tang dynasty poets. Literature to be
read in translation. Conducted in English.
E. Teng

21 F.045 Kung-Fu Cinema: Transitional
Perspectives
(New)

Prereq.: -
U (Fall)
2-2-8 HASS

Explores mainstream martial arts and its sub-
genres in the context of transitional cinema.
Covers China, Japan, America, Taiwan, and
Hong Kong. Topics include: the classical
Chinese tradition of chivalry, Hong Kong
swordplay films, the samurai of modern Ninja
Films, Eddie Murphy's action comedies, and
John Woo's crime thrillers. The form and
psychology of legendary master combatants
(Bruce Lee, Van Dammes, Jet Lee, Jim Kelly,
and Michelle Yeoh) are analyzed side by side
with the aesthetics of directors (Robert Clouse,
Tsui Hark, Jackie Chan, Kurosawa, Samo
Hung, King Hu, and Ang Lee). Subject ex-
amines the construction of masculinity and
femininity in the martial world, and how history
is articulated in film. Taught in English.
J. Wang

21 F.048 Avant-garde Literature and Cinema
by Francophone Women
(Revised Content and Units)

(Subject meets with SP.465)
Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
4-0-8 HASS

Focuses on avant-garde French speaking
women's works and their relationship to
dominant institutions and values in twentieth
century France and the francophone world.
Topics include: Non-Western feminisms;
gender and body representations; traditiona;
practices such as genital operations and
forced marriage; motherhood and infertility;
women and politics; and non-governmental )r-
ganizations. Attention devoted to women's nhr-
rative strategies and filmmaking practices.
Authors and filmmakers include: Mariama BA,
Ken Bugul, Calixthe Beyala, Anne-Laure F'-ly,
and Assia Djebar. Taught in English.
0. Cazenave

21F.051 Topics in French Film

Prereq.: -
U (Fall Spring)
2-2-8 HASS
Can be repeated for credit

Close study of a topic that relates to the art
and history of the French cinema and that
focuses on a specific director, movement,
theme, critical or theoretical issue, analytic ap-
proach, etc. Films shown with English subtit
les. Topic for Fall 2001: The Films of Francc s
Truffaut and Alain Resnais. A comparative
study of two New Wave directors, their differ
ing styles, themes, and cinematic visions. May
be repeated for credit with permission of the in-
structor. Taught in English.
E. B. Turk

21 F.053 Topics in Global Culture
(Revised Content)

(Subject meets with SP.464, 21 F.057)
Prereq.: -
U (Spring)
4-0-8 HASS

The globalization of capitalism, the prolifere-
tion of media and communications network;.
and the increasing mobility of the world's
population have in recent decades destabil-
ized conventional notions of ethnicity and
nationhood, redefined the meaning of com-
munity and led to the emergence of new
hybridized forms of culture. Each year subject
examines new forms of cultural production in a
variety of media and discourses. Topic for
Spring 2002: Redrawing the Borders: Nation
hood, Ethnicity, and Artistic Commitment in
Contemporary Africa and the Caribbean.
Taught in English.
0. Cazenave
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2 F.055 Dreams, Visions, and Nightmares:
G erman Cinema 1918-1945

P' req.: -
ad Year 2001-02: Not offered
ad Year 2002-03: U (Spring)

1 9-8 HASS, Cl-H

p lores and analyzes the rich and influential
dition of German filmmaking during the
-imar Republic. Relates films to the overall
cess of social and cultural modernization
ing the early twentieth century. Studies Ger-

rn film production during the Third Reich
::iin the context of Nazi culture and fascist

a sthetics. Films include: Nosferatu, Joyless
5' eet, The Last Laugh, Metropolis, M,
a J Triumph of the Will. Taught in English.
F mns shown with English subtitles.
E Widdig

2 !.056 Visual Histories: German Cinema
1' 45 to Present
-?vised Content)

Preq.. -
U Spring)

.-8 HASS

;dies the history, aesthetics, and cultural
-texts of German film since the end of
irld War 11. Explores films of "New German

I ema" by Fassbinder, Wenders, Herzog,
a - others; and investigates the film tradition

the GDR and the "internationalization" of
Srman cinema since the 1980s. Special

matic focus on the representation of history
*im. Films shown with English subtitles.
- ight in English.
Widdig

21F.057 Topics in Global Culture
wised Content)

bject meets with 21 F.053, SP.464)
-req.: -
Spring)
-8

a description under subject 21 F.053.
Cazenave

2 7.058J Modern German Novels in
.nslation
vised Content)

.me subject as 21 L.491J)
-req.: -
ad Year 2001-02: U (Fall)
id Year 2002-03: Not offered
9 HASS, Cl-H

jor works of twentieth-century German fic-
Explores the wide range of literary expres-
within the genre of the modern novel.

amines the development of the novel form,
rative structure, and its social and historical

,text. Novels address topics such as bour-
is conventions and the rebellion against

rn, role of the artist, the unconsciousness in
dern writing, the metropolis, forms of cul-

* al and political resistance against fascism,
rd War 11 and its aftermath, and national

'atity in post-wall Germany. Authors include:
n.n, Kafka, Hesse, Koeppen, and Seghers.

.Jght in English.
5Widdig

21 F.064 Introduction to Japanese Culture

Prereq.: -
U (Fall, Spring)
3-0-9 HASS

Study of the major aesthetic, social, and politi-
cal elements which have shaped modern
Japanese culture and society. Readings on
contemporary Japan and historical evolution of
the culture coordinated with study of literary
texts, film, and art. Offered Spring 2002 and
Fall 2002.
S. Miyagawa

21 F.066 Japan in Real Time
(Revised Content)

Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS, Cl-H

Looks extensively at topics on modern Japan,
including issues in modern Japanese life,
popular culture, fine arts, and film. Material
drawn from the Internet as well as books and
articles. Material on the Internet is updated fre-
quently, bringing immediacy to the study of
modern Japan. Students engage in a project
using some form of electronic media. Techni-
cal support provided if necessary. Lectures
and readings in English. Students with
knowledge of the Japanese language have the
option of doing their project in Japanese.
S. Miyagawa

21F.080 Masterpieces of Hispanic Culture
(Revised Content)

Prereq.: -
Acad Year 2001-02: U (Spring)
Acad Year 2002-03: Not offered
3-0-9 HASS, Cl-H

Subject studies major works of Hispanic litera-
ture, film, and art, including the Poem of the
Cid, Cervantes' Don Quixote, Garcia
Marquez's One Hundred Years of Solitude,
and short stories by Borges, as well as films by
Bufiuel and paintings by Velazquez. Students
trace development of diverse Hispanic cultures
both in Spain and the Americas, through a
thematic focus on honor codes, gender con-
struction, class and caste hierarchies, and the
historically-based problem of artistic repre-
sentation. Taught in English.
N. Wey-G6mez

21 F.082 Contemporary US Hispanic
Literature and Film: Lives in Translation

(Subject meets with SP.463)
Prereq.: -
U (Fall)
3-3-6 HASS, CI-H

Examines the experience and dilemmas of
Cubans, Mexicans, Puerto Ricans, and other
established and immigrant US Hispanic/Latino
groups by studying recent writers and
filmmakers. Topics include: marginality,
transculturation, and acculturation in works
such as Julia Alvarez's How the Garcia Girls
Lost Their Accent, Gloria Anzaldua's Border-
lands, Sandra Cisneros' Woman Hollering
Creek, Jesus Colon's A Puerto Rican in New
York, Oscar Hijuelos' The Mambo Kings Play
Songs of Love, and Richard Rodriguez's
Hunger of Memory. Includes TV series "I Love
Lucy" and the film Mambo Kings. Taught in
English.
N. Wey-Gomez

21 F.084J Introduction to Latin American
Studies

(Same subject as 17.55J, 21A.224J)
Prereq.: -
U (Spring)
3-0-9 HASS-D, Category 4, Cl-H

See description under subject 17.55J.
C. Lawson

21 F.090 Where East Meets West:
Contemporary Literatures of Exile and
Diaspora

Prereq.: -
U (Spring)
3-0-9 HASS

Explores the rich literature of contemporary ex-
iled writers such as Milan Kundera, Andrei
Makine, Ben Okri, Salman Rushdie, Slavenka
Drakulic, and Bharati Mukherjee. The forms
and thematic preoccupations of these works
convey the conditions of uprootedness from
home, the conceptions of East and West, the
importance of memory and history, and the
shaping of cultural and bi-cultural identity.
Taught in English.
E. Hoffman
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Chinese

All Chinese language subjects are taught
as sequences beginning in the Fall (1) and
continuing in the Spring (11). For the begin-
ning and intermediate subjects in par-
ticular, students who have not taken the
Fall term will be discouraged from joining
in the Spring.

The beginning and intermediate subjects
are divided into Regular and Streamlined.
In general, students with knowledge of con-
versational Mandarin should enroll in the
Streamlined subjects. Students with Can-
tonese or another "dialect" background
(spoken only or spoken and reading), or
students who need advice about placement
should consult the coordinator of the
Chinese program.

21F.101 Chinese I (Regular)

(Subject meets with 21F.151)
Prereq.: -
U (Fall)
4-0-8 HASS

Introduction to modern standard Chinese (Man-
darin) with emphasis on developing conversa-
tional skills by using fundamental grammatical
patterns and vocabulary in functional and cul-
tural suitable contexts. Basic reading and writ-
ing are also taught. Work in the language
laboratory is coordinated with, and supple-
mented to, class work. For graduate credit,
see 21F.151.
J. Wheatley

21F.102 Chinese II (Regular)

(Subject meets with 21 F.152)
Prereq.: 21F.101 or permission of instructor
U (Spring)
4-0-8 HASS

Continuation of 21F.101. For full description,
see 21F.101. Chinese I and II form a se-
quence; the fall semester subject 21F.101 is
prerequisite for the spring. Limited to 15 stu-
dents. For graduate credit see 21 F.152.
J. Wheatley

21 F.103 Chinese Ill (Regular)

Prereq.: 21F.102 or permission of instructor
U (Fall)
4-0-8 HASS-D Language Option

Continuing instruction in spoken and written
Chinese, with particular emphasis on con-
solidating basic conversational skills and im-
proving reading confidence and depth. Lab
work required. Chinese Ill and IV form a se-
quence; the fall semester subject 21 F.103 is
prerequisite for the spring. Students who have
completed the streamlined sequence 21F.107
and 21 F.108 are not normally eligible for this
subject. Limited to 15 students.
T. Chen

21F.104 Chinese IV (Regular)

Prereq.: 21 F.103 or permission of instructor
U (Spring)
4-0-8 HASS-D Language Option

Continuation of 21 F.103. For full description,
see 21 F.103. Chinese ill and IV form a se-
quence; the fall semester subject 21 F.103 is
prerequisite for the spring. Students who have
completed the streamlined sequence 21 F.107
and 21 F.108 are not normally eligible for this
subject. Limited to 15 students.
T. Chen

21F.105 Chinese V: Discovering Chinese
Cultures and Societies

Prereq.: 21F.104 or permission of instructor
U (Fall)
3-0-9 HASS

Students develop more sophisticated conversa-
tional and reading skills by combining tradition-
al textbook material with their own explorations
of Chinese speaking societies, using the
human, literary, and electronic resources avail-
able at MIT and in the Boston area. Students
who have completed the streamlined se-
quence 21 F.109 and 21F.110 are not normally
eligible for this subject. Limited to 15 students.
Staff

21F.106 Chinese VI: Discovering Chinese
Cultures and Societies

Prereq.: 21 F. 105 or permission of instructor
U (Spring)
3-0-9 HASS

Continuation of 21F.105. For full description
see 21F.105. Chinese V and VI form a se-
quence; the fall semester subject 21 F. 105 is
prerequisite for the spring. Students who have
completed the streamlined sequence 21 F.09
and 21 F. 110 are not normally eligible for this
subject. Limited to 15 students.
Staff

21F.107 Chinese I (Streamlined)

(Subject meets with 21 F.157)
Prereq.: Listening ability with or without basic
conversational ability
U (Fall)
3-0-9 HASS

A streamlined version of 21 F. 101 intended for
students who already speak some basic
Chinese, and who can therefore focus on cer-
tain aspects of standard pronunciation and
usage, and at the same time, proceed more
quickly to the study of written Chinese.
21 F.107 and 21 F.108 form a sequence; the
Fall semester is prerequisite for the Spring.
Students with no previous exposure to
Chinese should take the regular Chinese I sub-
ject 21 F.101. For graduate credit see 21 F.157.
T. Chen, J. Wheatley

21 F.1 08 Chinese 11 (Streamlined)

(Subject meets with 21F.158)
Prereq.: 21 F.107 or permission of instructor
U (Spring)
3-0-9 HASS

Continuation of 21 F.107. See 21 F.107, for full
description. 21 F.107 and 21F.108 form a se-
quence; the Fall semester is prerequisite for
the Spring. For graduate credit see 21 F.158
T. Chen

21 F.1 09 Chinese IlIl (Streamlined)

Prereq.: 21 F.108 or permission of instructor
U (Fall)
3-0-9 HASS-D Language Option

Follows 21F.107 and 21F.108. Consolidation
of reading skills with special attention to more
formal styles; broadening conversational skills
and basic correspondence and written com-
position. 21 F.109 and 21F. 110 form a se-
quence; the Fall semester is prerequisite for
the Spring.
Staff

21F.110 Chinese IV (Streamlined)

Prereq.: 21F.109 or permission of instructor
U (Spring)
3-0-9 HASS-D Language Option

Continuation of 21F.109. For full description
see 21F.109. 21F.109 and 21F.110 form a se-
quence; the Fall semester is prerequisite for
the Spring.
Staff

21F.111 Advanced Chinese: Exploring
China Through Print and Broadcast
Journalism
(Revised Content)

Prereq.: 21 F.106 or 21 F. 110, or permission of
instructor
U (Fall)
3-0-9 HASS

Content varies according to students' needs
and teacher preferences. Selections from
modern literature and media, organized
around a theme, form the basis of discussion
and writing about modern China.
T. Chen

Graduate Language Subjects

21F.151 Chinese I (Regular)

(Subject meets with 21F.101)
Prereq.: -
G (Fall)
4-0-5

See description under subject 21 F. 101.
J. Wheatley

21F.152 Chinese II (Regular)

(Subject meets with 21F.102)
Prereq.: 21F.151 or permission of instructor
G (Spring)
4-0-5

See description under subject 21 F.102.
J. Wheatley
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21F.157 Chinese I (Streamlined)

(Subject meets with 21F.107)
Prereq.: Listening ability with or without basic
conversational ability
G (Fall)
3-0-6

See description under subject 21 F.107.
T Chen, J. Wheatley

21F.158 Chinese I (Streamlined)

(Subject meets with 21F.108)
Prereq.: 21 F.157 or permission of instructor
G (Spring)
3-0-6

See description under subject 21 F.108.
7 Chen

For Literature and Culture subjects on
China offered in English, see 21 F.044,
21F.046.

English as a Second Language

21F.211 Intermediate Spoken and Written
Communication: English as a Second
Language

(Subject meets with 21 F.212)
Prereq.: Placement test and permission of in-
structor
G (Fall)
3-0-6

21F.212 Intermediate Spoken and Written
Communication: English as a Second
Language

(Subject meets with 21 F.21 1)
Prereq.: Placement test and permission of in-
structor
U (Fall)
3-0-6 HASS

Continued development of skills in oral com-
prehension, speaking, reading, and writing for
intermediate ESL students. Activities, which in-
clude language laboratory work, reinforce un-
derstanding and lead to an increased ability to
communicate.
Staff

21 F.213 High-Intermediate Spoken and
Written Communication: English as a
Second Language

(Subject meets with 21F.214)
Prereq.: Placement test and permission of in-
structor
U (Fall, Spring)
3-0-6 HASS

21 F.214 High-Intermediate Spoken and
Written Communication: English as a
Second Language

(Subject meets with 21 F.213)
Prereq.: Placement test and permission of in-
structor
G (Fall, Spring)
3-0-6

For high intermediate ESL students. Improves
and refines accuracy, fluency, and style in both
spoken and written English through use of
American newspapers, radio, literary texts,
videotapes, and movies. Also leads to better
understanding of American cultures.
M. Christie

21 F.217 Workshop in Strategies for
Effective Teaching: English as a Second
Language

(Subject meets with 21 F.218)
Prereq.: -
Acad Year 2001-02: G (IAP)
Acad Year 2002-03: Not offered
1-0-2

21F.218 Workshop in Strategies for
Effective Teaching: English as a Second
Language

(Subject meets with 21 F.217)
Prereq.: -
Acad Year 2001-02: U (IAP)
Acad Year 2002-03: Not offered
1-0-2

A mini-module for international teaching assis-
tants. Covers special problems in teaching
when English is a second language and the
US a second culture. Videotaping of practice
sessions for feedback. Individualized programs
to meet different needs. Graduate TAs have
priority.
Staff

21 F.219 High-Intermediate Workshop in
Written Expression: English as a Second
Language

(Subject meets with 21 F.220)
Prereq.: Placement test and permission of in-
structor
G (Fall)
2-0-4

21 F.220 High-intermediate Workshop in
Written Expression: English as a Second
Language

(Subject meets with 21 F.219)
Prereq.: Placement test and permission of in-
structor
U (Fall)
2-0-4

A seven-week writing module for high inter-
mediate ESL students who wish to review and
practice accurate grammar, effective sentence
and paragraph structure, punctuation, and
word choice. Short weekly writing assignments
with extensive editing required. Class meets
for 3 hours per week during the first half of the
term.
Staff

21 F.222 Expository Writing for Bilingual
Students

Prereq.: Placement test and permission of in-
structor
U (Fall, Spring)
3-0-9 HASS, Phase One WRIT, CI-HW

Formulating, organizing, and presenting ideas
clearly in writing. Reviews basic principles of
rhetoric. Focuses on development of a topic,
thesis, choice of appropriate vocabulary, and
sentence structure to achieve purpose.
Develops idiomatic prose style. Gives attention
to grammar and vocabulary usage. Special
focus on strengthening skills of bilingual stu-
dents. Successful completion satisfies Phase I
of the Writing Requirement.
P. Brennecke

21 F.223 High-Intermediate Workshop in
Speaking and Listening Skills: English as a
Second Language

(Subject meets with 21F.224)
Prereq.: Placement test and permission of in-
structor
U (Spring)
2-0-4

21 F.224 High-Intermediate Workshop in
Speaking and Listening Skills: English as a
Second Language

(Subject meets with 21 F.223)
Prereq.: Placement test and permission of in-
structor
G (Spring)
2-0-4

A seven-week module for high intermediate
ESL students who need to develop better lis-
tening comprehension and oral skills. The
workshop involves short speaking and listen-
ing assignments with extensive exercises in ac-
curate comprehension, pronunciation, stress
and intonation, and expression of ideas. Class
meets for 3 hours per week during the first half
of the term only. Graduate students are ex-
pected to complete additional assignments.
Staff
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21 F.225 Advanced Workshop in Writing for
Science and Engineering: English as a
Second Language

(Subject meets with 21 F.226)
Prereq.: Placement test and permission of in-
structor
G (Fall, Spring)
3-0-9

21 F.226 Advanced Workshop in Writing for
Science and Engineering: English as a
Second Language

(Subject meets with 21 F.225)
Prereq.: Placement test and permission of in-
structor
U (Fall, Spring)
3-0-9 HASS, Phase Two WRIT, Cl-H

Analysis and practice of various forms of scien-
tific and technical writing, from memos to jour-
nal articles. Strategies for conveying technical
information to a specialist audience. Com-
parable to 21W.780 but methods designed to
deal with special problems of advanced ESL or
bilingual students. Successful completion satis-
fies Phase 11 of the Writing Requirement.
J. Dunphy

21 F.227 Advanced Workshop in Writing for
Social Sciences and Architecture: English
as a Second Language

(Subject meets with 21 F.228)
Prereq.: Placement test and permission of in-
structor
G (Spring)
3-0-9

21F.228 Advanced Workshop in Writing for
Social Sciences and Architecture: English
as a Second Language

(Subject meets with 21 F.227)
Prereq.: Placement test and permission of in-
structor
U (Spring)
3-0-9 HASS, Phase Two WRIT, Cl-H

Advanced subject focusing on techniques, for-
mat, and prose style used in academic and
professional life. Emphasis on writing as re-
quired in fields such as economics, political
science, and architecture. Short assignments
include: business letters, memos, and
proposals that lead toward a written term
project. Methods designed to deal with the spe-
cial problems of those whose first language is
not English. Successful completion satisfies
Phase II of the Writing Requirement.
M. Christie

21 F.230 Workshop in Professional
Correspondence and Electronic
Communication: English as a Second
Language

(Subject meets with 21 F.231)
Prereq.: -
U (IAP)
1-0-2

21F.231 Workshop in Professional
Correspondence and Electronic
Communication: English as a Second
Language

(Subject meets with 21 F.230)
Prereq.: -
G (IAP)
1-0-2

A mini-module for ESL students who wish to
learn culturally appropriate strategies for effec-
tive phone, v-mail, e-mail, letter and memo
communications.
Staff

21 F.232 Advanced Speaking and Critical
Listening Skills: English as a Second
Language

(Subject meets with 21 F.233)
Prereq.: Placement test and permission of in-
structor
G (Fall, Spring)
3-3-3

21 F.233 Advanced Speaking and Critical
Listening Skills: English as a Second
Language

(Subject meets with 21 F.232)
Prereq.: Placement test and permission of in-
structor
U (Fall, Spring)
3-3-3 HASS

For advanced students who wish to build con-
fidence and skills in spoken English. Focuses
on the appropriate oral presentation of
material in a variety of professional contexts:
group discussions, classroom explanations
and interactions, and thesis/research
proposals. Valuable for those who intend to
teach or lecture in English. Language
laboratory assignments.
Fall Term: M. Christie
Spring Term: J. Dunphy

Studies in Language

21 F.236J Linguistic Theory and Second
Language Acquisition

(Same subject as 24.948J)
Prereq.: Permission of instructor
G (Fall)
3-0-6

See description under subject 24.948J.
S. Flynn

21F.237J Introduction to Linguistics

(Same subject as 24.900J)
Prereq.: -
U (Fall, Spring)
3-0-9 HASS

See description under subject 24.900J.
Fall Term: D. Pesetsky
Spring Term: S. Flynn

21 F.240J Language and its Structure 1:
Phonology

(Same subject as 24.901J)
Prereq.: 24.900J/21 F.237J
U (Spring)
3-0-9 HASS

See description under subject 24.901J.
C. Zoll

French

The indication of prerequisites for specific
French offerings does not apply to stu-
dents who have already accomplished the
equivalent work. For further placement ad-
vice, consult one of the field advisors in
French.

Fundamental Language Subjects

21 F.301 French I

(Subject meets with 21 F.351)
Prereq.: -
U (Fall, IAP, Spring)
4-0-8 HASS

Introduction to French language and culture.
Emphasis on the acquisition of vocabulary and
grammatical concepts through active com-
munication. Immediate exposure to authentic
French via video sources and printed materials
for developing cultural awareness as well as
linguistic proficiency. Coordinated language
lab program. For graduate credit see 21 F.351
J. Sadock

21 F.302 French 11

(Subject meets with 21 F.352)
Prereq.: French I
U (Fall, Spring)
4-0-8 HASS

Further development of linguistic proficiency
through active communication. Expansion of
vocabulary and completion of the basics of
French grammar. Continued exposure to cul-
turally authentic audio and video materials in
the classroom and the language lab. Study of
short texts. Increased practice in writing. For
graduate credit see 21 F.352.
Staff
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2 .303 French III

P req.: French 11
u Fall, Spring)

J8 HASS-D Language Option

P view and expanded study of selected
)ects of French grammar. Analysis of films

1/or texts from a cross-cultural perspective.
U~e of interactive multimedia materials for

. !eloping comprehension of authentic
s: Dken French and for the exploration of
F.. nch cultural attitudes and behaviors. Week-
ipractice in composition. Daily exercises in
oral communication and vocabulary enrich-
ment.

Furstenberg

21F.304 French IV

PFreq.: French Ill
U (Fall, Spring)
4 0-8 HASS-D Language Option

F,)al subject in the French language sequence
b. tore taking intermediate subjects in French
iturature and culture. Further development of
linguistic skills, for improving the overall quality
of writing and oral fluency. The cultural content
of the course is provided by a variety of con-
trCmporary materials, ranging from comic
books to short stories to films to interactive CD-
ROMs.
Staff

objects in Language, Literature, and
Culture

These subjects (21 F.308, 310, 311, 312) are
designed for students who have completed
Fi ench IV or its equivalent. They serve as a
transition between language study and
more advanced subjects in literature and
cultures. Although each subject has a dif-
ferent emphasis, all provide students with
additional practice in reading, speaking,
and writing.

Students may take several subjects from
these offerings. Native speakers of French
wno have studied French literature at a
high school level must seek the
instructor's approval for admission to any
of these subjects.

21F.308 Advanced French Language Study

Fereq.: French IV or equivalent
L (Spring)
3-0-9 HASS

For those who have completed French IV or
the equivalent, but who wish to continue with
language study before taking upper-level sub-
jects in literature or culture. Development of
reading, writing, and phonetics through the
use of a variety of documents, stories, and
poems.
S. Levet

21 F.310 French Conversation: Intensive
Practice

Prereq.: French IV or equivalent
U (Fall)
3-0-9 HASS

Systematic training in oral expression: com-
munication skills, fluency, and idiomatic
French. Audio and video tapes to improve con-
versational techniques and other forms of oral
expression. Discussion materials: newspapers,
magazines, recent films, and varied audio and
interactive video programs dealing with issues
in contemporary France. Focus on cultural
phenomena specific to French society. Special
projects (video and Web-based) by students.
Limited to 16.
A. Trichard-Arany

21F.311 Introduction to French Culture

Prereq.: French IV or equivalent
U (Fall)
3-0-9 HASS-D, Category 1

Studies major social, political, and aesthetic
modes which have shaped French civilization.
Coordinates the study of literature, film, and
art with the historical evolution of France.
Recommended for students planning to study
abroad.
0. Cazenave

21F.312 Basic Themes in French Literature
(Revised Content)

Prereq.: French IV or equivalent
U (Fall, Spring)
3-0-9 HASS
Can be repeated for credit

An introduction to basic approaches to literary
analysis, criticism, and theory through the
close reading and discussion of texts united by
a common theme. Theme and texts vary year
to year. Topic for Fall 2001 is The Treatment
of Love and Passion in Novels, Plays, and
Poems. Themes include: courtship and
idealism, transgression and taboo, and instinct
and societal restraints. Authors include:
Moliere, Baudelaire, Zola, Verlaine, Gide,
Prevost, and Duras. Taught in French. Offered
Fall 2001 and Spring 2003.
E. B. Turk

Advanced Subjects in Literature and
Culture

Students are required to take at least one
intermediate subject before enrolling in ad-
vanced subjects. Otherwise they must ob-
tain permission of the instructor.

21F.315 Understanding French Culture
(New)

Prereq.: French IV or equivalent
U (Spring)
3-0-9 HASS

Intermediate subject designed to help students
gradually build an in-depth understanding of
France. Focuses on French attitudes and
values regarding education, work, family, and
institutions. Deals with the differing notions
that underlie interpersonal interactions and
communications styles, such as politeness,
friendship, and formality. Using a Web com-
parative, cross-cultural approach, students ex-
plore a variety of French and American
materials then analyze and compare using
questionnaires, opinion polls, news reports (in
different media), as well as a variety of histori-
cal, anthropological and literary texts. Students
involved in team research projects. Attention
given to the development of relevant linguistics
skills. Recommended for students planning to
study and work in France. Taught in French.
G. Furstenberg

21 F.320 Introduction to French Literature

Prereq.: French IV or equivalent
Acad Year 2001 -02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9 HASS

A basic study of major French literary genres
- poetry, drama, and fiction - and an intro-
duction to methods of literary analysis. Authors
include: Voltaire, Balzac, Baudelaire, Apol-
linaire, lonesco, and Duras. Special attention
devoted to the improvement of French lan-
guage skills.
E. B. Turk

21 F.336 Introduction to the French and
Francophone Short Story

Prereq.: One intermediate French subject or
equivalent
Acad Year 2001-02: U (Spring)
Acad Year 2002-03: Not offered
3-0-9 HASS

Readings and discussion of short stories by
major French authors of the nineteenth cen-
tury (Balzac and Maupassant), as well as by
French and Francophone authors of the twen-
tieth century (Camus, Sarraute, Djebar,
Conde, and Tournier). Special attention to a
close study of this particular "short" literary
genre, as well as to broader issues of gender
and culture. Taught in French.
0. Cazenave
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21 F.341 Contemporary French Film and
Social Issues

Prereq.: French IV or equivalent
U (Fall, Spring)
2-2-8 HASS

Issues in contemporary French society as ex-
pressed through movies made in the 1990s.
Topics include: France's national self-image,
the women's movement, sexuality and gender,
family life and class structure, post-colonialism
and immigration, and American cultural im-
peralism. Films by Miller, Lelouch, Audiard,
Doillon, Denis, Rouan, Collard, Dridi, Kas-
sovitz, and others. Readings from French peri-
odicals. Taught in French. Films shown with
English subtitles. Offered Spring 2002 and Fall
2002.
E. B. Turk

21 F.343 Francophone Cinema

Prereq.: One intermediate French subject or
equivalent
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
4-0-8 HASS

Study of post-Colonial cinema in French-speak-
ing countries. Films from Lebanon, Egypt, the
Maghreb, Senegal, Mali, Burkino-Fasso are
studied, both as individual works created in
particular historical and cultural contexts, and
as attempts to develop a shared collective
identity in opposition to traditional French
cinema. Films by Youssef Chahine, Jocelyne
Saab, Souleiman Cisse, Sembbne Ousmane,
Mahmoud Ben Mahmoud and others shown
with English subtitles. Taught in French.
0. Cazenave

21 F.348 From French Fiction to Film

Prereq.: One intermediate French subject or
equivalent
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS

An analytic and comparative study of selected
French novels and short stories and their filmic
adaptations. Focuses on both recent and ear-
lier examples such as Maupassant/Renoir; Ber-
nanos/Bresson; Diderot/Rivette; Roche/
Truffaut; Laclos/Frears/Forman; Pagnol/Berri;
and on collaborations between writers and
filmmakers such as Duras/Resnais and
Djian/Beneix. Taught in French.
E. B. Turk

Graduate Language Subjects

21 F.351 French I

(Subject meets with 21 F.301)
Prereq.: -
G (Fall, IAP, Spring)
4-0-5

See description under subject 21 F.301.
J. Sadock

21F.352 French 11

(Subject meets with 21 F.302)
Prereq.: French I
G (Fall, Spring)
4-0-5
See description under subject 21 F.302.
Staff

For literature subjects on France offered in
English, see 21F.047, 21F.049, 21F.050,
21 F.052.

German

The indication of prerequisites for specific
German offerings does not apply to stu-
dents who have already accomplished the
equivalent work. For further placement ad-
vice, consult one of the field advisors in
German.

Fundamental Language Subjects

21F.401 German I

(Subject meets with 21 F.451)
Prereq.: -
U (Fall, IAP, Spring)
4-0-8 HASS

Introduction to German language and culture.
Acquisition of vocabulary and grammatical con-
cepts through active communication. Audio,
video, and printed materials provide direct ex-
posure to authentic German language and cul-
ture. Self-paced language lab program is fully
coordinated with textbook/workbook. Develop-
ment of effective basic communication skills.
For graduate credit see 21 F.451.
E. Crocker, D. Jaeger

21 F.402 German 11
(Subject meets with 21 F.452)
Prereq.: German I
U (Fall, Spring)
4-0-8 HASS

Expansion of basic communication skills and
further development of linguistic competency.
Review and completion of basic grammar,
building of vocabulary, and practice in writing
short essays. Reading of short literary texts.
Exposure to history and culture of German-
speaking countries through audio, video, and
Web materials. For graduate credit see
21 F.452.
E. Crocker, D. Jaeger

21 F.403 German III
Prereq.: German 11
U (Fall, Spring)
4-0-8 HASS-D Language Option

Expands skills in speaking, reading, listening,
and writing. Develops analytic and interpreta-
tive skills through the reading of a full-length
drama as well as short prose and poetry
(Durrenmatt, B611, Borchert, and others) and
through media selections on contemporary is-
sues in German-speaking cultures. Discus-
sions and compositions based on these texts.
Review of grammar and development of
vocabulary-building strategies. Recommended
for students with two years of high school Ge-
man.
E. Crocker, D. Jaeger

21 F.404 German IV

Prereq.: German Ill
U (Fall, Spring)
4-0-8 HASS-D Language Option

Development of interpretive skills, using
literary texts (B. Brecht, S. Zweig) and contem-
porary media texts (film, TV broadcasts, Web
materials). Discussion and exploration of cul-
tural topics in their current social, political, and
historical context via hypermedia documen-
taries. Further refinement of oral and written
expression and expansion of communicative
competence in practical everyday situations.
E. Crocker, D. Jaeger

21 F.405 Germany Today: Intensive Study of
German Language and Culture

Prereq.: German Ill or IV or equivalent
U (IAP)
4-0-8 HASS

Prepares students for working and living in
German-speaking countries. Focus on current
political, social, and cultural issues, using
newspapers, journals, TV, radio broadcasts,
and Web sources from Germany, Austria, and
Switzerland. Emphasis on speaking, writing,
and reading skills for professional contexts. Ac-
tivities include: oral presentations, group dis-
cussions, guest lectures, and interviews with
German speakers. No listeners.
Staff
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iermediate and Advanced Subjects
n Language, Literature, and Culture

21:-.410 Speaking and Writing: German in
TL -hnology and Business

p'ereq.: German IV or equivalent
U Spring)

8 HASS

Exposes students to current issues and lan-
grage use in German technology, business,
ar international industrial relations; discusses
ramifications of these issues in a larger social
and cultural context. Prepares students who
w h to work or study in a German-speaking
ccuntry. Focus on specialized vocabulary and
s tematic training in speaking and writing
skrils to improve fluency and style. Emphasis
on communicative strategies that are crucial in
a working environment. Discussion and
analysis of newspaper and magazine articles,
modern expository prose, and extensive use of
on-line material.
B Widdig, K. Fendt

21F.412 Introduction to German Literature

Pr req.: German IV or equivalent
U (Fall)
3 0-9 HASS-D, Category 1

Familiarizes students with major works of Ger-
man literature from the eighteenth century to
the present. Readings and extensive discus-
sions of German prose fiction, poetry, and
drama. Gives general overview of literary
periods and introduces students to different
forms of literary analysis and interpretation.
D scusses literary language as specialized
pommunication, its conventions and presup-
pcsitions, relation of author to audience, imita-
tion of reality vs. experimentation with reality,
intertextuality, and the social and historical con-
text of literary texts. Authors include: Lessing,
Goethe, Keller, Kafka, Brecht, DOrrenmatt,
Senocak, and Tawada.
B Widdig

2. F.414 German Culture and Society:
1750-1945

Pfereq.: German IV or equivalent
Acad Year 2001-02: U (Fall)
Arad Year 2002-03: Not offered
3-0-9 HASS

Studies major texts and artistic expressions by
aralyzing them within the larger context of Ger-
man cultural history. Investigates the German
erlightenment, the culture of German
liberalism and its increasingly nationalistic turn
in Wilhelmine Germany; explores cultural
manifestations of German modernism and anti-
modernism, and examines the rise of National
Socialism. Readings include: Lessing, Kant,
Schiller, Marx, Nietzsche, and Freud. Music by
Mozart, Schumann, Wagner, Sch6nberg. Paint-
ings by Friedrich, Kirchner, and Kokoschka.
FIxms by Lang and Riefenstahl. Taught in Ger-
man.
.' Jaeger

21F.415 Germany and its European Context

Prereq.: German IV or equivalent
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9 HASS

Examines the historical, political, and sociologi-
cal forces that shape present-day Germany.
Topics include: value changes in postwar
society, coping with the legacy of the past, mul-
ticulturalism in Germany, change of gender
roles, cultural differences between East and
West after the unification, the role of environ-
mentalism, the process of European integra-
tion, and Germany and its neighbors. Draws
on current articles, texts and videos from
newspapers, journals, the Web, and German
TV. Subject also seeks to integrate and contex-
tualize the experiences of those students who
have had the opportunity to explore German
society first-hand by working, studying, or
traveling in Germany.
Staff

21 F.416 Twentieth-Century German
Literature

Prereq.: German IV or equivalent
Acad Year 2001-02: U (Spring)
Acad Year 2002-03: Not offered
3-0-9 HASS

Introduces students to important twentieth-cen-
tury literary texts and connects them to the
often tumultuous and dramatic course of Ger-
man history in this century. Studies different
cultural trends such as Expressionism,
Dadaism, Nazi culture, the student movement
of the 1960s, and New Subjectivity. Authors in-
clude Th. and H. Mann, Brecht, Frisch, B611
and Ch. Wolf. Instructor may focus on a
specific genre or general topic.
Staff

21F.418 German Poetry and Short Fiction

Prereq.: German IV or equivalent
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS

Reading, analysis, and discussion of poetry
and short fiction primarily from the nineteenth
and twentieth centuries. Emphasis on
metaphoric and rhythmic use of language, nar-
rative strategy, aesthetic structure, social con-
cern, and historical context. Authors include:
Kleist, E.T.A. Hoffmann, BOchner, Rilke,
Goethe, von Gunderrode, Eichendorff, Bach-
mann, and Grass. Instructor may focus on a
specific genre or general topic.
Staff

Graduate Language Subjects

21F.451 German I

(Subject meets with 21 F.401)
Prereq.: -
G (Fall, IAP, Spring)
4-0-5

See description under subject 21 F.401.
E. Crocker, D. Jaeger

21F.452 German 11
(Subject meets with 21 F.402)
Prereq.: German I
G (Fall, Spring)
4-0-5

See description under subject 21 F.402.
E. Crocker, D. Jaeger

For Literature and Culture subjects on Ger-
many offered in English, see 21F.055,
21F.056, and 21F.058J.

Japanese

The indication of prerequisites for specific
Japanese offerings does not apply to stu-
dents who have already accomplished the
equivalent work. For further placement ad-
vice, consult one of the field advisors in
Japanese.

Fundamental Language Subjects

21F.501 Beginning Japanese I

(Subject meets with 21 F.551)
Prereq.: -
U (Fall)
4-0-8 HASS

Introduction to modern standard Japanese.
Emphasis on developing proficiency in speak-
ing and listening, using basic grammar and
vocabulary. Basic skills in reading and writing
are also taught. Lab work required. For
graduate credit see 21 F.551.
Y. Nagaya

21 F.502 Beginning Japanese I
(Subject meets with 21 F.552)
Prereq.: 21F.501
U (Spring)
4-0-8 HASS

Enhancement of the four basic skills. Exten-
sion of basic grammar. Vocabulary and kanji
(Chinese characters) building. Lab work re-
quired. For graduate credit see 21 F.552.
Y. Nagaya

21 F.503 Intermediate Japanese I

Prereq.: 21F.502
U (Fall)
4-0-8 HASS-D Language Option

Development of the four basic skills. Con-
tinued vocabulary and kanji building. Lab work
required.
Staff
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21 F.504 Intermediate Japanese I1
Prereq.: 21 F.503
U (Spring)
4-0-8 HASS-D Language Option

Review and expansion of basic skills. Em-
phasis on application of basic grammar and
vocabulary in various situations. Lab work re-
quired.
Staff

21 F.505 Advanced Japanese I

Prereq.: 21F.504
U (Fall)
4-0-8 HASS

Systematic development of reading, writing,
and oral communication skills. Introduction to
advanced grammar that deepens the under-
standing of Japanese culture and society
through reading and discussion. Lab work re-
quired.
Staff

21 F.506 Advanced Japanese 11

Prereq.: 21F.505
U (Spring)
3-0-9 HASS

Continuation of 21F.505. Further development
of reading, writing, and oral communication
skills. Extension of advanced grammar and fur-
ther enhancement of advanced vocabulary.
Variety of cultural elements studied through
readings, video, and discussion. Lab work re-
quired.
Staff

21 F.507 Advanced Readings and
Communication in Japanese I

Prereq.: 21 F.506 or permission of instructor
U (Fall)
4-0-8 HASS

Students develop Japanese language skills
necessary for professional as well as social
settings. Uses selected materials from
newspapers, videos, Internet, and other sour-
ces. A common core of course materials focus-
ing on major topics in contemporary Japan is
provided and discussed. Student selects and
studies material in his/her own field using the
electronic instruction environment of MIT's JP
NET with the instructor's guidance. All read-
ings and discussions are in Japanese.
Staff

21 F.508 Advanced Readings and
Communication in Japanese 11

Prereq.: 21 F.507 or permission of instructor
U (Spring)
4-0-8 HASS

A continuation of 21 F.507. Coursework similar
in structure to 21 F.507, but with increased em-
phasis on independent projects.
Staff

Advanced Subjects

21F.514 Linguistic Theory and Japanese
Language

(Subject meets with 24.946)
Prereq.: Permission of instructor
U (Spring)
3-0-6 HASS

Detailed examination of the grammar of
Japanese and its structure which is significant-
ly different from English, with special emphasis
on problems of interest in the study of linguistic
universals. Data from a broad group of lan-
guages studied for comparison with Japanese.
Meets with graduate subject 24.946, but as-
signments differ. Assumes familiarity with lin-
guistic theory.
S. Miyagawa

Graduate Language Subjects

21F.551 Beginning Japanese I

(Subject meets with 21 F.501)
Prereq.: -
G (Fall)
4-0-5

See description under subject 21 F.501.
Y. Nagaya

21 F.552 Beginning Japanese 11

(Subject meets with 21 F.502)
Prereq.: 21F.551
G (Spring)
4-0-5

See description under subject 21 F.502.
Y. Nagaya

For culture subjects on Japan offered in
English, see 21 F.064 and 21 F.066.

Spanish

The indication of prerequisites for specific
Spanish offerings does not apply to stu-
dents who have already accomplished the
equivalent work. For further placement ad-
vice, consult one of the field advisors in
Spanish.

Fundamental Language Subjects

21F.701 Spanish I

(Subject meets with 21 F.751)
Prereq.: -
U (Fall, IAP, Spring)
4-0-8 HASS

Introduction to understanding, speaking, read-
ing, and writing Spanish. Maximal use of fun-
damentals of grammar in active
communication. Audio- and video-based lan-
guage laboratory program coordinated with
and supplemented to class work. For graduate
credit see 21 F.751.
M. Ribas Groeger

21F.702 Spanish I
(Subject meets with 21 F.752)
Prereq.: Spanish I
U (Fall, Spring)
4-0-8 HASS

Increased practice in listening comprehensi.
reading, and group interaction. For graduate,
credit see 21 F.752.
A. Gutierrez Gonzalez

21 F.703 Spanish IlIl
Prereq.: Spanish I
U (Fall, Spring)
4-0-8 HASS-D Language Option

Aims at consolidation and expansion of skills
in listening comprehension, speaking, readir
and writing. Uses short stories and other reac
ings, Hispanic television programs, and inter.-
tive video to study issues of current interest
Hispanic culture.
D. Morgenstern

21F.704 Spanish IV

Prereq.: Spanish Ill
U (Fall, Spring)
4-0-8 HASS-D Language Option

Continued study of the language, literature,
and culture of Spanish-speaking countries.
Materials are from Spain and Latin America
and include films, short stories, novels, plays,
poetry, and journalistic reports in various
media.
A. Gutierrez Gonzilez, M. Ribas Groeger
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F.705 Oral Communication in Spanish

req.: Spanish 11
id Year 2001-02: U (Spring)
id Year 2002-03: Not offered
-6 HASS

.es students the necessary language skills
successfully employ Spanish in a variety of
sal situations. Focus on oral communica-
' Uses popular media for listening practice.
jdent projects involve reading, oral presenta-
ns, and classroom interaction. Emphasizes
rnmunication skills needed by students in en-
:eering and management for work in Latin

smerica or Spain.
Morgenstern

rermediate Subjects in Language,
Lierature, and Culture

T ese subjects (21 F.711-21 F.714) are
di signed for students who have completed
Spanish IV or its equivalent. They serve as
a transition between language study and
more advanced subjects in literature and
culture. Although each subject has a dif-
ferent emphasis, all provide students with
additional practice in reading, speaking,
and writing.

It is required that all students take one of
the intermediate-level subjects before en-
rolling in 21F.716 and above. Students may
take several subjects from these offerings.
Native speakers of Spanish who have
studied Hispanic literature at a high school
level must seek the instructor's approval
for admission to any of these subjects.

21F.711 Advanced Spanish Conversation
and Composition: Perspectives on
Technology and Culture

Frereq.: 21 F.704 or permission of the instructor
Acad Year 2001-02: U (Spring)
Acad Year 2002-03: Not offered
3-0-9 HASS

Subject designed as a logical complement to
Advanced Reading and Writing in Spanish. Un-
Ile 21 F.713, which focuses primarily on
literary language, subject focuses on ex-
pository and journalistic writing that examines
the social and cultural impact of science and
technology in Hispanic societies. Topics con-
sidered are: family structure and community,
p rsonal identity, gender relations, relationship
to natural world, value systems and religion,
education and work-life. Ethical implications of
technological decision-making also discussed.
improves oral and written skills through discus-
sOons of audiovisual materials, simulations, in-
terviews, guided compositions, regular journal
writing, and participation on an online forum.
Readings include: journalistic reports, essays,
and literary selections offering diverse perspec-
tives. Taught in Spanish.

'*Ribas Groeger

21F.712 Spanish Conversation and
Composition

Prereq.: Spanish IV or equivalent
U (Fall)
3-0-9 HASS

Systematic training in spoken and written skills
to improve fluency and style. Oral reports by
participants on individual topics. Discussions
with native speakers, analyses of selected
literary texts, periodicals, and Spanish-lan-
guage media.
D. Morgenstern

21F.713 Advanced Reading and Writing in
Spanish

Prereq.: Spanish IV or equivalent
U (Spring)
3-0-9 HASS

Students read and discuss works by authors
from diverse quarters of Hispanic culture, con-
sider basic problems of interpretation, improve
their ability to read, discuss, and write about
literary texts, and review advanced Spanish
grammar. Materials for class discussion and
composition include: Hispanic novels, novel-
las, short stories, plays, and poems.
A. Gutierrez Gonzalez; N. Wey-Gomez

21F.714 Spanish for Bilingual Students

Prereq.: Fluency in a Spanish dialect
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS

Designed for students of Hispanic descent and
raised in the US. Expands oral and written
grammar study and increases contact with
standard Spanish. Studies recent fiction and
poetry as well as specific historical, social,
economic, and political aspects of Mexican-
American, Puerto Rican, and Cuban cultures.
Many of the nonliterary readings are in
English; class discussions in Spanish.
D. Morgenstern

Advanced Subjects in Literature and
Culture

It is strongly advised that all students take
one of the intermediate-level subjects
before enrolling in an advanced subject.
Otherwise students are required to obtain
permission of the instructor of the ad-
vanced subject.

21F.716 Introduction to Contemporary
Hispanic Literature

Prereq.: One intermediate subject in Spanish
or permission of instructor
U (Fall, Spring)
3-0-9 HASS-D, Category 1
Studies important twentieth-century texts from
Spain and Latin America that represent the
principle fictional genres - poetry, theatre,
short story, and the novel. Includes works by
Bombal, Lorca, Neruda, Vallejo, Machado, and
Garcia Marquez. Not offered Spring 2002.
N. Wey-Gomez, M. Resnick

21F.717 Introduction to Spanish Culture

Prereq.: One intermediate subject in Spanish,
or permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9 HASS

Studies the major social, political, and aes-
thetic modes which have shaped Spanish
civilization. Coordinates the study of literature,
film, art, and architecture with the historical
evolution of Spain. Readings and discussions
focus on such topics as: the coexistence of
Christians, Moors, and Jews; Imperial Spain;
The First and Second Republics; and the con-
temporary period as background for the emer-
gence of distinctively Spanish literary and
artistic movements.
M. Resnick

21 F.729 Making the Other Speak:
Narratives From the Spanish Conquest of
the New World

Prereq.: One intermediate subject in Spanish,
or equivalent
Acad Year 2001-02: U (Spring)
Acad Year 2002-03: Not offered
3-0-9 HASS

Explores how New World people might be
thought to "speak" in key stories of Spain's
colonization of America, and how individual
and collective, Old and New World views
shape these stories. Selections include: Colum-
bus on the Discovery; Cortes on his conquest
of Mexico; Sahagun's Indian informants on
Mexico's fall; Las Casas on the unlawfulness
of Spain's expansionism; Cabeza de Vaca on
shipwreck and survival; Cieza, Garcilaso, and
various Andean chroniclers on the conquest of
Peru; and Ursua on Aguirre's search for El
Dorado. Includes some cinematic versions.
Students asked to reflect on the relationship
among storytelling, ideology, and historical
truth.
N. Wey-Gomez
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21 F.730 Twentieth-Century Hispanic
American Literature

Prereq.: One intermediate subject in Spanish
or permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS

Concentrates on the classics of this century,
with a few surprises: Quiroga's and Borges'
short stories, poetry by Vallejo and Neruda,
Teresa de la Parra's Las memorias de Mama
Blanca, Rulfo's Pedro Paramo, Garcia
Marquez's Cien ainos de soledad, and more.
E. Garrels

21 F.735 Advanced Topics in Hispanic
Literature and Film

Prereq.: One intermediate Spanish subject or
permission of instructor
Acad Year 2001 -02: Not offered
Acad Year 2002-03: U (Spring)
4-0-8 HASS
Can be repeated for credit

Close study of a cluster of works reflecting a
theme, a grouping of authors, or a historical
period not covered in depth in other subjects
taught in Spanish.
N. Wey-G6mez

21 F.736 The Short Story in Spain and
Hispanic America

Prereq.: One intermediate subject in Spanish
or permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9 HASS

Studies the evolution of the short story in
Spain and Hispanic America from the sixteenth
century to the present. Considers the short
story as a genre with unique possibilities for ex-
pression. Some semesters students write their
own short stories in Spanish. Authors include:
Borges, Cortazar, Quiroga, Cervantes, Maria
de Zayas, Emilia Pardo Bazan, and Ana Lidia
Vega.
E. Garrels

21 F.738 Literature and Social Conflict:
Perspectives on Modern Spain

Prereq.: One intermediate subject in Spanish
or equivalent
Acad Year 2001-02: U (Fall)
Acad Year 2002-03: Not offered
3-0-9 HASS

Considers how major literary texts illuminate
principle issues in the evolution of modern
Spanish society. Emphasizes the treatment of
such major questions as the exile of liberals in
1820, the concept of progress, the place of
religion, urbanization, rural conservatism and
changing sex roles, and the Spanish Civil War.
Authors studied include: Perez Galdos, Pardo
Bazan, Unamuno, Ortega y Gasset, Salinas,
Lorca, La Pasionaria, and Falcon.
A. Gutierrez Gonzalez

21 F.740 The New Spain: 1977-Present

Prereq.: One intermediate subject in Spanish
or permission of instructor
Acad Year 2001-02: U (Spring)
Acad Year 2002-03: Not offered
3-0-9 HASS

Deals with the vast changes in Spanish social,
political, and cultural life that have taken place
since the death of Franco. New freedom from
censorship; the re-emergence of strong move-
ments for regional autonomy: the Basque
region and Catalonia; the new cinema includ-
ing Almodovar and Saura; educational reforms
instituted by the socialist government, as well
as the fiction of Carme Riera and Terenci
Moix. Special emphasis placed on the emer-
gence of mass media as a vehicle for expres-
sion in Spain. Consideration given to the
changes wrought by Spain's acceptance into
the European Community. Material includes
magazines, newspapers, films, fiction and
Amando de Miguel's Los Espadoles.
Staff

Graduate Language Subjects

21F.751 Spanish I

(Subject meets with 21F.701)
Prereq.: -
G (Fall, IAP, Spring)
4-0-5

See description under subject 21 F.701.
M. Ribas Groeger

21F.752 Spanish 11

(Subject meets with 21 F.702)
Prereq.: Spanish I
G (Fall, Spring)
4-0-5

See description under subject 21 F.702.
A. Gutierrez Gonzalez

For Literature and Culture subjects taught
in English on Spain and Latin America, see
21F.020J, 21F.033, 21F.080, 21F.082,
21 F.084J.

Special Topics

21 F.91 0 Special Topics in Foreign
Languages and Literatures

Prereq.: -
U (Fall)
Units arranged
Can be repeated for credit

21 F.911 Special Topics in Foreign
Languages and Literatures

Prereq.: -
U (IAP, Spring)
Units arranged
Can be repeated for credit

Advanced work in foreign languages and litera-
tures for students wishing to pursue topics or
projects not provided by regular subject offer-
ings. Before registering, student must plan
course of study with appropriate instructor in
the section and secure the approval of the Sec-
tion Head. Normal maximum is 6 units; to
count toward HASS Requirement, 9 units are
required. Exceptional 9-unit projects oc-
casionally approved.
Consult Foreign Languages and Literatures
Headquarters.

For individual research in Foreign Lan-
guages and Literatures, register for
21 F.UR or 21 F.URG. For Foreign Languages
and Literatures pre-thesis tutorial, register
for 21F.ThT. For undergraduate thesis,
register for 21 F.ThU. Descriptions of these
subjects can be found in the beginning of
this section under 21.UR, 21.URG, 21.ThT,
and 21.ThU.
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History

Consult History Headquarters, E51-285, for
the most up-to-date information about
requirements and subject offerings.

American History

Survey Subjects

21H.101 American History to 1865

Prereq.: -
Acad Year 2001-02: U (Fall)
Acad Year 2002-03: Not offered
3-0-9 HASS

A basic history of American social, economic,
and political development from the colonial
period through the Civil War. Examines the dif-
ferences between Indians and European set-
tlers; the colonial heritages of Spanish and
British America; the American Revolution and
its impact; the establishment and growth of the
new nation; and the Civil War, its background,
character, and impact. Readings include
modern scholarship, and writings of the period
by Winthrop, Paine, Madison, H. B. Stowe,
and Lincoln.
P. Maier

21 H.1 02 The Emergence of Modern
America, 1865 to the Present

Prereq.: -
U (Spring)
3-0-9 HASS-D, Category 5, Cl-H

Examines four central issues in the develop-
ment of modern America: the ways in which dif-
ferent groups sought to alter society; the rise
of a strong central government and its effect
on the nation; the impact of the nation's role as
a superpower on domestic life; and changes in
the lives of Americans from 1865 to the
present. Using primary documents as well as
secondary interpretations, subject explores is-
sues of politics, economics, race, and gender
from Reconstruction to the 1990s.
Staff

21H.104J Riots, Strikes, and Conspiracies
in American History
(Revised Content)

(Same subject as 11.01 5J)
Prereq.: -
U (Fall)
3-0-9 HASS-D, Category 5, Cl-H

Readings and discussions focusing on a series
of short-term events that shed light on
American culture and social organization. The
events studied in 2000 were the Salem
witchcraft crisis of 1692; the crisis at Boston
over the case of Anthony Burns, an escaped
slave, in 1854; the lockout and strike at
Homestead, Pennsylvania, in 1892; and the
uprisings at Columbia University in 1968. Em-
phasis on finding ways to make sense of these
complicated, highly traumatic events, and on
using them to understand larger processes of
change in American history.
P. Maier, R. M. Fogelson

21H.105 American Classics
(Revised Content)

Prereq.: -
U (Spring)
3-0-9 HASS-D, Category 5, Cl-H

An examination of "classic" documents in
American history from the seventeenth
through the twentieth centuries, including writ-
ings by authors such as John Winthrop,
Thomas Jefferson, and James Madison;
Frederick Douglass, William Lloyd Garrison,
Stephen Douglas, and Abraham Lincoln;
Horatio Alger, Andrew Carnegie, Franklin D.
Roosevelt, Betty Friedan, and Martin Luther
King, Jr. Music, taped speeches, television
programs, motion pictures, and/or other visual
materials may also be included. Class meet-
ings consist primarily of discussions. Regular
attendance, participation, and a willingness to
work on improving writing skills are essential.
P. Maier

21 H.1 12 The American Revolution

Prereq.: -
U (Spring)
3-0-9 HASS

English and American backgrounds of the
Revolution; issues and arguments in the Anglo-
American conflict; colonial resistance and the
beginnings of republicanism; the Revolutionary
War; constitution writing for the states and na-
tion; and effects of the American Revolution.
Concerned primarily with the revolutionary
origins of American government. Readings em-
phasize documents from the period -
pamphlets, correspondence, the minutes or
resolutions of resistance organizations, con-
stitutional documents and debates.
P. Maier

21 H.1 16J The Civil War and Reconstruction

(Same subject as STS.029J)
Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-6 HASS

Anti-slavery and the intensification of sec-
tionalism in the 1 850s; the secession crisis;
political and military developments in the Civil
War years; why the North won; and the politi-
cal, economic, and social legacies of the con-
flict.
M. R. Smith

21H.117 Race, Robbers, and Rodeos:
America from 1865 to 1900

Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS

An exploration of the American experience
after the Civil War, examining the ways in
which the Northern and Southern antagonists
finally reconciled. Students read both secon-
dary and primary sources including testimony
of ex-slaves before a Senate investigating com-
mittee, propaganda circulated by labor
agitators, and a Theodore Dreiser novel.
Studying the lives of sharecroppers, robber
barons, industrial workers, criminals, and cow-
boys, students examine the economic, politi-
cal, and social tensions of late
nineteenth-century America.
H. C. Richardson

21H.126 America in Depression and War

Prereq.: -
U (Spring)
3-0-9 HASS

The Great Depression and World War I per-
manently changed American politics and
society. Topics include: the Great Crash, the
New Deal, Roosevelt, the home front, the Nor-
mandy Invasion, and the atomic bomb. Ex-
plores those events through film, novels,
newspapers, and other historical documents.
M. Jacobs

21 H.1 31 The United States in the Nuclear
Age: Politics, Culture, and Society Since
1941
Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9 HASS

American experience at home and abroad
from Pearl Harbor to the end of the Cold War.
Topics include: America's role as global super-
power, foreign and domestic anticommunism,
social movements of left and right, economic
and demographic change, popular culture, and
relations of class, race, and gender.
M. Jacobs
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21H.150J Introduction to Asian American
Studies: Literature, Culture, and Historical
Experience

(Same subject as 21 F.043J)
Prereq.: -
U (Fall)
3-0-9 HASS-D, Category 4

An interdisciplinary subject that draws on litera-
ture, history, anthropology, film, and cultural
studies to examine the experiences of Asian
Americans in US society. Covers the first wave
of Asian immigration in the nineteenth century,
the rise of anti-Asian movements, the experien-
ces of Asian Americans during WWII, the emer-
gence of the Asian American movement in the
1960s, and the new wave of "post-1965 Asian
immigration. Examines the role these historical
experiences played in the formation of Asian
American ethnicity, and explores how these ex-
periences informed Asian American literature
and culture. Addresses key societal issues
such as racial stereotyping, media racism, af-
firmative action issues, the glass ceiling, the
"model minority" syndrome, and anti-Asian
harassment or violence.
E. Teng

21H.151J American Women's History

(Same subject as SP.420J)
Prereq.: -
Acad Year 2001-02: U (Fall)
Acad Year 2002-03: Not offered
3-0-9 HASS

An exploration of the history of American
women from the colonial era to the present,
focusing on changes in women's domestic
lives, women in the public sphere, and societal
images of women. Using primary and secon-
dary sources, students examine the ways in
which issues of family, class, economics, and
ethnicity have shaped the lives of American
women.
H. C. Richardson

21H.153J Race and Gender in Asian
America

(Same subject as SP.603J)
Prereq.: -
U (Spring)
3-0-9 HASS

An interdisciplinary examination of the Asian-
American experience with particular emphasis
on gender and race from mid-nineteenth cen-
tury to present. Topics include: Asian
American women's history, Asian American
feminisms, gender and ethnic nationalism, im-
ages of Asian American men and women in
film and media, sexuality, and the impact of im-
migration on gender roles. Uses extensive
primary sources and audio-visual media.
E. Teng

American History

Topical Subjects

21 H.206 American Consumer Culture

Prereq.: -
U (Fall)
3-0-9 HASS

Examines how and why twentieth-century
Americans came to define the "good life"
through consumption, leisure, and material
abundance. Explores how such things as
department stores, advertising, mass-
produced cars, and suburbs transformed the
American economy, society, and politics.
M. Jacobs

21 H.209 The Frontier and the American
West

Prereq.: -
U (Fall)
3-0-9 HASS

An examination of the images and realities of
the American West from the colonial period to
the twentieth century, with an emphasis on the
1800s. Subject is concerned overall with what
the West has meant to Americans over the
centuries, and explores issues of politics,
society, culture, and ecology. Students use
primary sources to cover topics including Na-
tive American interaction with European set-
tlers, the legend of Daniel Boone, the Gold
Rush, Asian immigration to California, and the
image of the American cowboy.
H. C. Richardson

21H.231J American Urban History I

(Same subject as 11.01 3J)
Prereq.: -
U (Fall)
2-0-7 HASS

See description under subject 11.01 3J.
R. M. Fogelson

21H.232J American Urban History I1
(Same subject as 11.01 4J)
Prereq.: -
U (Spring)
2-0-7 HASS

See description under subject 11.01 4J.
R. M. Fogelson

21H.234J Downtown

(Subject meets with 11.026J, 11.339)
Prereq.: -
U (Spring)
2-0-7 HASS

Seminar on downtown in US cities from the
late nineteenth century to the late twentieth.
Emphasis on downtown as an idea, place, and
cluster of interests, on the changing characte
of downtown, and on recent efforts to rebuild
it. Subjects considered include subways,
skyscrapers, highways, urban renewal, and
retail centers. Focus on readings, discussions
and individual research projects. Meets with
graduate subject 11.339, but assignments di
fer.
R. M. Fogelson

European History

Survey Subjects

21 H.301 The Ancient World: Greece

Prereq.: -
U (Fall)
3-0-9 HASS-D, Category 5

History of Ancient Greece from the Bronze
Age to the death of Alexander. Major social,
economic, political, and religious trends.
Homer, heroism, and the Greek identity; the
hoplite revolution and the rise of the city-state:
Herodotus, Persia, and the (re)birth of history;
Empire, Thucydidean rationalism, and the
Peloponnesian War; Platonic constructs; Aris-
totle, Macedonia, and Hellenism. Emphasis en
use of primary sources in translation.
J. Sosin

21 H.302 The Ancient World: Rome

Prereq.: -
U (Spring)
3-0-9 HASS-D, Category 5

History of Rome from its humble beginnings to
the fifth century A.D. First half: Kingship to
Republican form; the conquest of Italy; Roma!
expansion: Pyrrhus, Punic Wars and provin-
ces; classes, courts, and the Roman revolu-
tion; Augustus and the formation of empire.
Second half: Virgil to the Vandals; major so-
cial, economic, political and religious trends at
Rome and in the provinces. Emphasis on use
of primary sources in translation.
J. Sosin
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21 H.303 The Ancient Near East

P, <req.: -
A- d Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3.9 HASS

S .;veys the history of the Ancient Near East,
n the Bronze Age (3000 BC) to the rise of
Hellenistic kingdoms (ca. 330 BC). Studies
ern-day Turkey and Egypt, through Syria,
and Iran. First half traces the political and

tary history of the major Near Eastern Em-
s, from Anatolia to Mesopotamia, to Egypt.

:ond half devoted to close work with
iary sources, including archaeological

Jence, on a series of case-studies: calen-
oi.'s and astronomical texts, medical treatises,
erotic poems, and business contracts. Stu-
dents have the opportunity to explore and
develop their own interests not only in short
papers and group presentations but also in
to museum trips. Emphasis on use of
prsmary sources in translation.
'I. 3Qosf

21 H.306 The Emergence of Europe:
500-1300
Pi:.req.: -
U (Fall)
3-0-9 HASS

Survey of the social, cultural, and political
development of western Europe between 500
and 1300. Topics include: the Germanic con-
quest of the ancient Mediterranean world; the
Carolingian Renaissance; feudalism and the
breakdown of political order; the crusades; the
quality of religious life; the experience of
women; and the emergence of a revitalized
economy and culture in the twelfth and thir-
teenth centuries.
A. McCants

21H.311 The Renaissance: 1300-1600
(Revised Content)

Prereq.: -
Aced Year 2001-02: Not offered
Aced Year 2002-03: U (Spring)
3-0-9 HASS

European history from the fourteenth through
tK, sixteenth century. Consideration of politi-
cal, social, artistic, and scientific developments
during this period of transition to the modern
world. Examines the connections between
Renaissance Humanism and the Protestant
and Catholic reform movements of the six-
teenth century. Studies works by Petrarch,
Machiavelli, Brunelleschi, Leonardo, Erasmus,
More, Luther, and Montaigne.

Ravel

21 H.315 Writing the History of Modern
Europe

Prereq.: -
U (Fall)
3-0-9 HASS, Cl-H

Introduces the study of European history
through the close examination of primary sour-
ces. Structured around such major themes in
modern European history as rational and en-
lightenment discourse, nationalism and
Europe at war, plagues and the movement of
peoples, and colonial encounters. Students
use traditional text sources as well as visual
and quantitative sources to construct their own
analyses and narratives of historical issues.
Emphasis on the acquisition of analytical writ-
ing skills.
A. McCants, J. Zatlin

21 H.320 Europe in the 20th Century

Prereq.: -
U (Fall)
3-0-9 HASS

Examines changes in European political, so-
cial, and cultural life from the origins of World
War I to the developments of the 1980s and
1990s. Topics covered include World War I,
the post-war revolutions, the counter-revolu-
tions of Fascism and Nazism, the Great
Depression, the totalitarian states, World War
11, reconstruction, Europe in the Cold War, rela-
tions with former colonies, the collapse of com-
munism, and Europe in the global perspective
of the 1990s.
W. B. Watson

21H.336 Modern Spain, 1469-Present

Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS

Development of modern Spain from union of
Castile and Aragon to triumph of democracy in
the 1980s. Topics: growth and collapse of em-
pire, struggle to establish a modern state,
liberal experiment and oligarchic reaction,
pronunciamiento-style rebellions, rule of new
elites, collapse of monarchy and the
Republican experiment, civil war, dictatorship,
and the restoration of democracy.
W. B. Watson

21 H.342 The Royal Family

Prereq.: -
U (Fall)
3-0-9 HASS, Cl-H

An exploration of the changing role of the
monarchy in British politics and culture, begin-
ning with the accession of the House of
Hanover (later Windsor) in 1714. The dynasty
has encountered a series of crises, in which
the personal and the political have been inex-
tricably combined: for example, George Ill's
mental illness; the scandalous behavior of his
son, George IV; Victoria's withdrawal from
public life after the death of Prince Albert; the
abdication of Edward VIII; and the public an-
tagonism sparked by sympathy for Diana, Prin-
cess of Wales. In addition to readings,
materials include portraits, news footage, and
films.
H. Ritvo

21 H.346 The French Revolution and
Napoleonic France

Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9 HASS

Examines the origins, course, and consequen-
ces of the revolution which arose in France at
the end of the eighteenth century and its
Napoleonic sequel. Particular attention given
to the interplay of politics, culture, and social
questions in the period, as well as the impact
of the Revolution outside France.
J. Ravel

European History

Topical Subjects

21 H.401 Athens on the Edge, 399-301 BC
(Revised Content and Units)

Prereq.: -
Acad Year 2001-02: U (Spring)
Acad Year 2002-03: Not offered
3-0-9 HASS

Explores the history of the fourth century BC,
the exciting period between the collapse of the
Athenian Empire and the consolidation of the
Hellenistic kingdoms. Seeks to construct a pic-
ture of the political, economic, social and cul-
tural history of this period through a variety of
primary sources. Readings include comedies,
historical narratives, court speeches, docu-
ments preserved on stone and papyrus,
philosophical works, and more. Examines ar-
chaeological evidence, including architecture,
sculpture and coins. Emphasis on use of
primary souces in translation.
J. Sosin

21 H.403 The Roman Empire

Prereq.: -
U (Fall)
3-0-9 HASS

History of the Roman Empire from the Augus-
tan settlement in the first century to reform and
reconstitution in the fourth. Class explores in-
terrelated themes of the major political, social,
and economic institutions at Rome and in the
provinces; state and army; literacy and law;
and religion and the economy. Students pur-
sue research projects in an aspect of the local
history of one province or region. Emphasis on
use of primary souces in translation.
J. Sosin
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21H.404 Economy and Society in the
Ancient World

Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS

An historical exploration of economic thought
and behavior from the Bronze Age through the
Early Middle Ages and from Egypt and the An-
cient Near East to the Late Roman West. Dis-
cussions focus on the special relationship
between economics and society, politics, and
religion; the complementary use of literary,
documentary, and material evidence; and
primitivist/modernist debate.
J. Sosin

21 H.411 History of Western Thought,
500-1300

Prereq.: -
U (Spring)
2-0-7 HASS

Examines the development of the western in-
tellectual tradition from the fall of the Roman
Empire through the High Middle Ages. Basic
premise is that the triumph of Christianity in
Europe was not the inevitable outcome it ap-
pears from hindsight. Attention is therefore
focused not only on the development of Chris-
tian thought and practice, but on its chal-
lengers as well. Particular emphasis devoted
to Nordic paganism, the rise of Islam, Byzan-
tine orthodoxy, indigenous heretical move-
ments, and the ambiguous position of Jews in
European society.
A. McCants

21H.416J Medieval Economic History in
Comparative Perspective

(Same subject as 14.70J)
Prereq.: -
U (Spring)
3-0-9 HASS-D, Category 5

Surveys the conditions of material life and
changing social and economic relations in
medieval Europe using the comparative con-
text of contemporary Islamic, Chinese, and
Japanese experiences. Covers the emergence
and decline of feudal institutions, the transfor-
mation of peasant agriculture, living standards
and the course of epidemic disease, and the
ebb and flow of long-distance trade across the
Eurasian system. Particular emphasis placed
on the study of those factors, both institutional
and technological, which contributed to the
emergence of capitalist organization and
economic growth in western Europe in con-
trast to the trajectories followed by the other
major medieval economies.
A. McCants

21 H.418 Erasmus to E-Mail: Technologies
of the Word, 1450-2000

(Subject meets with CMS.880)
Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS

Explores the impact of the printing press upon
European politics and culture during the first
several centuries after Gutenberg and com-
pare these changes with the possibilities and
problems inherent in contemporary electronic
technologies of the word. Assignments include
formal essays and online projects.
J. Ravel

21 H.421 Introduction to Environmental
History

Prereq.: -
U (Spring)
3-0-9 HASS-D, Category 5

Focusing primarily on the experience of
Europeans in the period since 1500, students
explore the influence of climate, topography,
plants, animals, and microorganisms on
human history and the reciprocal influence of
people on environment. Topics include: the
European encounter with the Americas, the im-
pact of technology, and the historical context
of the current environmental crisis.
H. Ritvo

21 H.433 The Age of Reason: Europe in the
18th and 19th Centuries

Prereq.: -
U (Fall)
3-0-9 HASS-D, Category 5

A study of the evolution of European society
from the end of the seventeenth century to the
outbreak of World War 1. Its politics, the nature
of its social system, the workings of its
economy, and its intellectual accomplish-
ments. Particular attention given to the
analyses made by critics and thinkers contem-
porary to the matters treated in the subject.
J. Ravel

21H.437 European Socialism, 1796-1989
(Revised Content)

Prereq.: -
U (Fall)
3-0-9 HASS

Explores the social origins and theoretical tradi-
tions of socialist thought and political action.
Examines various socialist critiques of
capitalism, from notions of social justice and
women's rights to economic organization and
consumerism. Analyzes the emergence of
European labor movements, the influence of
Karl Marx, the split between social democracy
and communism, the advent of Soviet-style
regimes, and the western response.
J. Zatlin

21H.441 Revolutionary Europe, 1789-1989
(New)

Prereq.: -
U (Spring)
3-0-9 HASS

Examines European history through the lens
of one recurrent event - the political and so-
cial upheaval of revolution. Explores how ideol-
ogy and economy combine to force social a-
political change. Focuses on the French
Revolution of 1789, the European revolutions
of 1848, the fascist counter-revolutions in
Spain, Italy, and Germany, and the revolt
against communism in central Europe in 198
J. Zatfin

21 H.447 Nazi Germany and the Holocaust

Prereq.: -
U (Spring)
3-0-9 HASS

Uses sources from the time and historians' in-
terpretations to analyze National Socialism in
Germany. Topics include: the history of racist
thought and policy in Germany before Nazism;
the Nazi movement during the Weimar
Republic; the structure of the Nazi state; Na.;
policy against Jews and other groups between
1933 and 1939; Nazi economic policy;
mobilization for war and the war experience in
central Europe; the Holocaust; and the political
roles of Nazism and the Holocaust in post-Nazi
Germany.
J. Zatlin

21H.451 Spanish Civil War, 1936-39

Prereq.: -
U (Fall)
3-0-6 HASS

Examines how traditional conflicts in Spanish
society erupted into civil war, almost immedi-
ately provoking a worldwide response. Ex-
amines the consequences of the Civil War for
Spain and the rest of Europe. Special attention
to literary and artistic responses to the war.
W. B. Watson

21 H.452 Anarchism

Prereq.: -
Acad Year 2001-02: U (Spring)
Acad Year 2002-03: Not offered
3-0-9 HASS

Readings from classics of European and
American Anarchism. Studies anarchistic and
anarcho-syndicalist movements in Europe, the
utopian anarchistic communities, and the anar-
chist labor and feminist struggles in the US. Ex-
amines all branches and versions of
anarchism, from radical individualists to collec-
tivist communitarians, and various anarchistic
critiques of modern industrial society and of
the bureaucratic state.
W. B. Watson
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2' 1.466 Imperial and Revolutionary Russia:
Cu ture and Politics

-eq.: -
d Year 2001-02: Not offered

,d Year 2002-03: U (Fall)
-9 HASS

lyzes Russia's social, cultural, political
-. tage; Eurasian imperialism; and autocracy.

rnpares reforming and revolutionary impul-
-e> in the context of serfdom, the rise of the in-

gentsia, and debates over capitalism.
uses on historical and literary texts, and
ecially the intersections between the two.
Vood

21H.467J Soviet Politics and Society,
1917-1991

me subject as 17.57J)
- eq.: ~
Fall)
-9 HASS-D, Category 4

Si. description under subject 17.57J.
Woodruff

East Asian History

21H.504 East Asia in the World: 1500-2000
A.D.

-req.: ~
Spring)
)-9 HASS-D, Category 5

S ject examines the interactions of East Asia
the rest of the world and the relationships

ach of the East Asian countries with each
r, from ca. 1500 to 2000 A.D. Primary

u s on China and Japan, with some refer-
-wce to Korea, Vietnam, and Central Asia.
A,>s how international diplomatic, commercial,

tary, religious, and cultural relationships
ed with internal processes to direct the
.'elopment of East Asian societies. Subject
dresses perceptions and misperceptions

rong East Asians and foreigners.
C. Perdue

2 H4.521 Ancient Japan and the Courtly
Suciety

a req.: -
:id Year 2001-02: Not offered
'id Year 2002-03: U (Fall)
-9 HASS

panese history and culture from earliest
es to the late twelfth century. Covers prehis-
c cultures, creation myths, native and bor-
ved beliefs (Shinto, Buddhism, and
rnfucianism), the origins of the imperial
nasty, and the emergence of a highly aes-
etic court society sometimes called "the
rid of the shining prince." Readings include

my writings in translation (poems, prayers,
Dular tales, classics by women, etc.). Early
is introduced.

Dower

21 H.522 Japan in the Age of the Samurai:
History and Film

Prereq.: -
U (Spring)
3-0-9 HASS

Medieval Japanese society and culture from
the twelfth to the nineteenth centuries, when
political power rested largely in the hands of
feudal warriors. Topics include religion (espe-
cially Zen Buddhism), changing concepts of
"the way of the warrior," the century of
Japanese contact with Christian missionaries
and European traders beginning in the 1540s,
and the dynamic period of seclusion and ur-
banization which followed and witnessed,
among other things, the vibrant "floating world"
of the pleasure quarters. Presentations include
weekly feature films.
J. Dower

21 H.523 Emergence of the Modern
Japanese State, 1800-1952

Prereq.: -
U (Spring)
3-0-9 HASS-D, Category 5

Interdisciplinary and global perspectives on
Japan's emergence as a powerful modern
state. Begins in the period of national
seclusion which ended in 1853, then addres-
ses the creation of the Meiji state (1868-
1912), Japan's emergence as an imperialist
power, the accomplishments and costs of
rapid Westernization and "modernization," and
the road to war and defeat in World War II.
Concludes with the postwar US occupation of
Japan (1945-1952). Translated materials,
graphics, and films help provide both elite and
popular Japanese perspectives.
J. Dower

21H.546 World War I in Asia: Film, Fantasy,
Fact

Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9 HASS

Propaganda and ideology in World War 11, as
seen especially through Japanese and
American eyes, from the invasion of China in
1937 through the use of the atomic bomb and
Japan's surrender in 1945. This graphic cross-
cultural approach raises questions of national
and racial stereotyping, and challenges stu-
dents to assess the role of prejudice, emotion,
and irrationality in human behavior. Uses ex-
tensive written materials from the Japanese
side and a large number of classic wartime
films from both sides.
J. Dower

21H.560 Smashing the Iron Rice Bowl:
Chinese East Asia

Prereq.: -
U (Spring)
2-0-7 HASS

Examines the experiences of ordinary Chinese
people as they lived through tumultous change
in the twentieth century. Focus on discussion
based on personal memoirs and films. In-
cludes comparisons of People's Republic of
China, Taiwan, Hong Kong, and Singapore.
P. C. Perdue

21 H.580 From the Silk Road to the Great
Game: China, Russia, and Central Asia,
500-2000 A.D.
(New)

Prereq.: -
U (Fall)
3-0-9 HASS

Examines interactions across the Eurasian
continent between Russians, Chinese, Mon-
golian nomads, and Turkic oasis dwellers
during the last millennium and a half. As em-
pires rose and fell, religions, trade, and war
flowed back and forth continuously across this
vast space. Britian and Russia competed for
power over Eurasia in the "Great Game" of
geopolitics in the nineteenth century, just as
China, Russia, and others did in the twentieth
century. Today, the fall of the Soviet Union
and China's reforms have opened new oppor-
tunities for cultural interaction. Topics include:
the religious traditions of Central Asian Islam,
Buddhism, Christianity, and Confucianism;
caravans and travellers like Marco Polo and
Rabban Sauma, the first Chinese to travel to
the West; and nomadic conquest and im-
perialist competition, past and present. Source
materials include primary documents,
travelogues, films, music, and museum visits.
P. C. Perdue

Middle Eastern History

21H.601 Islam, the Middle East, and the
West

Prereq.: -
U (Fall)
3-0-9 HASS-D, Category 5

Surveys the major political, socio-economic,
and cultural changes in the Middle East from
the rise of Islam to present times (A.D. 600-
2000), with special emphasis on Islam's en-
counter with the West. Examines the rise and
fall of Islamic empires; the place of Arabs, Per-
sian and Turkic peoples, as well as minorities
in Islamic society; scientific and technological
achievements and their transmission to the
West; and the impact of European expansion
after 1800. Considers contemporary crises
and upheavals facing the Middle East in light
of the historical past.
M. Russell

Descriptions of Subjects 563



School of Humanities, Arts, and Social Sciences

21 H.615 The Middle East in the Twentieth
Century
(Revised Content)

Prereq.: -
U (Spring)
3-0-9 HASS, Cl-H

Surveys major political, socioeconomic, and
cultural changes in the Middle East after 1900.
Investigates the deconstruction of the Ottoman
Empire, the rise of new nations and nationalist
identities, and the development of states and
societies. Examines contemporary issues in
historical perspective: Arab-Israeli-Palestinian
conflict, Gulf War, oil and regional security, im-
pact of the Iranian revolution, Islamic move-
ments. Heavy emphasis on primary sources,
e.g. novels, memoirs, and historical docu-
ments.
M. Russell

21H.621 The Politics of Identity in the
Middle East
(Revised Content)

Prereq.: -
U (Fall)
3-0-6 HASS

Surveys the development of national, religious,
and transnational identities in the Middle East
during the nineteenth and twentieth centuries.
Examines European imperialism, theories of
nationalism, and state formation in the succes-
sor states of the Ottoman Empire, as well as
Iran. Considers national identities in light of
minority, gender, and sectarian issues. Topics
include Arab nationalism, Zionism, Palestinian
nationalism, and regional case studies. Open
to graduate students.
M. Russell

African History

21H.705 Introduction to the History of
Modern Africa

Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS

Surveys the history of sub-Saharan Africa from
c.1880 to the present, and considers African
responses to social change. Major themes in-
clude European colonialism, African
nationalism and nationhood, ethnic politics,
and religious practice (traditional faiths, Islam,
and Christianity). In an effort to understand
variations of experience within the continent,
compares the histories of different regions and
countries (e.g., Nigeria vs Uganda), and dif-
ferent social groups (e.g., men vs women).
Staff

Latin American History

21 H.802 Modern Latin America: Revolution,
Dictatorship, and Democracy, 1808-Present

Prereq.: -
U (Fall)
3-0-9 HASS, CI-H

Selective survey of Latin American history
from the wars of independence at the start of
the nineteenth century to the present. Issues
studied include: independence and its after-
math, slavery and its abolition, Latin America
in the global economy, relations between Latin
America and the US, dictatorships and
democracies in the twentieth century, and
revolution in Mexico, Cuba, and Central
America.
J. Ravel

Comparative History Subjects

21 H.907 Trials in History

Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9 HASS

Examines a number of famous trials in
European and American history. Considers the
salient issues (political, social, cultural) of
several trials, the ways in which each trial was
constructed and covered in public discussion
at the time, the ways in which legal reasoning
and storytelling interacted in each trial and in
later retellings of the trial, and the ways in
which trials serve as both spectacle and a
forum for moral and political reasoning. Stu-
dents have an opportunity to study one trial in
depth and present their findings to the class.
E. Wood

21 H.912 The World Since 1492

Prereq.: -
U (Spring)
3-0-9 HASS-D, Category 5

Explores the last 500 years of world history. In
examining this large expanse of time, students
focus on four related themes: struggles be-
tween Europeans and colonized peoples; the
global formation of capitalist economies and in-
dustrialization; the formation of modern states;
and the development of tastes and disciplines
within bourgeois society. The Opium War, the
French and Haitian Revolutions, and advertis-
ing in the twentieth-century US are a few of
the topics discussed. Almost all readings are
documents from the periods under investiga-
tion.
M. Russell

21 H.915 Notable Events of the Twentieth
Century and Their Images

Prereq.: -
U (Spring)
2-3-7 HASS

A study of four notable events of the twenti
century in terms of the images they created.
Photographs, newsreels, TV news reports,
documentaries, propaganda films, posters,
paintings, and drawings illustrate the role of
visual imagery in communicating ideas and
emotions regarding these events.
W. B. Watson

21H.920 New Global History

Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9 HASS

The forces of globalization shaping our world
are viewed with a historical perspective. Study
of transnational factors such as the step into
space, satellite communications, the multina-
tional corporations, migrations, environmental
issues, international relations, human rights,
global culture, consumerism, and cities.
B. Mazlish

21 H.927J Family Time, Market Time

(Same subject as SP.61 OJ)
Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
2-0-7 HASS

Explores the changing map of the public and
the private in pre-industrial and modern
societies and examines how that map affected
men's and women's production and consumr-
tion of goods and leisure. The reproductive
strategies of women, either in conjunction with
or in opposition to their families, is another
major theme. How did an ideal of the "dome>
tic" arise in the early modern west, and to what
extent did it limit the economic position of
women? How has it been challenged, and with
what success, in the post-industrial period?
Focuses on western Europe since the Middle
Ages and on the United States, but some at-
tention to how these issues have played thf--
selves out in non-Western cultures.
A. McCants
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s3 cial Subjects in History

21 ' .931 Seminar in Historical Methods
ised Units)

q.: Two History subjects
pring)
10 HASS

lines different types of historical writing:
cal, social, cultural, demographic,
:aphical, and comparative. Includes discus-
of historical films, fiction, memoirs, and
'entional history. Particular attention to
-s which have broken new ground in terms
eir methodology and approach. Open to
tudents, but required of history majors and
ors in junior year.

SVood

21 1.932 Special Topics in History

P~ereq.: -
all, IAP)
arranged

be repeated for credit

21H.933 Special Topics in History

'3pring)
- ts arranged
C,., be repeated for credit

vidual supervised work for students who
i to study topics not covered in the regular

>rory offerings. Before registering for this sub-
ec.t a student must plan a course of study
wvt a member of the History Faculty and

ire approval from the Head of the History
Ity. HASS credit for Special Topics sub-
awarded only by individual petitions to
ommittee on Curricula. Normal maximum

Units; to count toward HASS Requirement,
its are required. Exceptional 9-unit
ects occasionally approved.

Graduate Subjects in History

21H.952J Reading Seminar in American
Hstory, 1877 to the Present

(Same subject as STS.41 OJ)
Pr-req.: STS.210J/21H.991J
Acad Year 2001-02: Not offered
Arad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Alms to develop a teaching knowledge of the
d through extensive reading and discussion
itajor works. The reading covers a broad

':nge of topics - political, economic, social,
a, I cultural - and represents a variety of his-
torical methods. Students make frequent oral
Presentations and prepare a 20-page review
essay.
V Jacobs

21 H.966J Marx, Darwin, and Freud

(Same subject as STS.480J)
Prereq.: 21 H.991J/STS.210J or permission of
instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

In-depth historical and critical study of the at-
tempts of Marx, Darwin, and Freud to inves-
tigate the natural and cultural development of
humans and society; these attempts are
treated as problems in creativity, intellectual
history, the history and philosophy of the cul-
tural sciences, and social thought. Open to un-
dergraduates.
B. Mazlish

21 H.967J Modernity, Postmodernity, and
Capitalism

(Same subject as STS.485J)
Prereq.: 21H.991J/STS.210J or permission of
instructor
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Examines definition of modernity. Considers
whether postmodernity is a continuation or a
break and examines the relation of both moder-
nity and postmodernity to capitalism. Primary
and secondary readings ranging across his-
tory, literature, art, and the social sciences in-
clude Baudelaire, Nietzsche, Benjamin, and
Foucault. Inquiry made into topics such as
progress, the avant-garde, fashions, the city,
civil society, science, technology, the linguistic
turn, and fundamentalism. Students en-
couraged to prepare and present topics of
their own. Open to undergraduate students by
arrangement.
B. Mazlish

21H.968J Nature, Environment, and Empire

(Same subject as STS.415J)
Prereq.: 21H.991J/STS.210J
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
2-0-10 H-LEVEL Grad Credit

An exploration of the relationship between the
study of natural history, both domestic and ex-
otic, by Europeans and Americans, and con-
crete exploitation of the natural world, focusing
on the eighteenth and nineteenth centuries.
Readings include a variety of contemporary
sources, including formal works on zoology
and botany, travel journals, official reports, peri-
odical literature, and agricultural manuals.
H. Ritvo

21H.991J Theories and Methods in the
Study of History

(Same subject as STS.210J)
Prereq.: Permission of instructor
G (Fall)
3-0-9

Topics include: agrarian history; class, race,
and gender as historical categories; historical
demography, new cultural, new economic, and
environmental history. Focuses on the develop-
ment of social history in the twentieth century
since the rise of the Annales school. Topics
drawn from European, American, and Asian
history. Open to qualified undergraduates.
P. C. Perdue

21H.992 Advanced Topics in History

Prereq.: -
G (Fall)
Units arranged

21 H.993 Advanced Topics in History

Prereq.: -
G (Spring)
Units arranged

Individual supervised work for graduate stu-
dents on a topic or field of history not covered
at the graduate level in the regular history offer-
ings. Before registering for this subject, a stu-
dent must plan a course of study with a
member of the History Faculty and secure the
approval of the head of the History Faculty.
Staff

For individual research in History, register
for 21H.UR or 21H.URG. For History pre-
thesis tutorial, register for 21H.ThT. For un-
dergraduate thesis, register for 21H.ThU.
Descriptions of these subjects can be
found in the beginning of this section
under 21.UR, 21.URG, 21.ThT, and 21.ThU.
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Literature
Consult Literature Headquarters, 14N-409, for
the most up-to-date information about
requirements and subject offerings.

The subjects listed below are arranged in
three graduated categories or tiers:
1) Introductory subjects (21L.001-21L.015),
focused on major literary texts grouped in
broad historical and generic sequences, all
carrying HASS Distribution credit. Enroll-
ment in HASS-D subjects is strictly limited
to a maximum of 25 students per section.
2) Intermediate subjects (21 L.421-21 L.512),
some carrying HASS Distribution credit
and some limited to students who have al-
ready taken one literature course. Inter-
mediate subjects explore literary forms in
greater depth and center on historical
periods, literary themes, or genres. Stu-
dents are encouraged to consult individual
instructors about prerequisite require-
ments.
3) Seminars (21 L.701-21 L.708), restricted
to students who have taken at least two pre-
vious subjects in literature. Enrollment in
seminars is strictly limited to a maximum
of 12 students.

A supplement to this catalogue, available
from the Literature Section offices, offers
more detailed descriptions of all literature
subjects and includes specific information
about required texts, writing assignments,
and examinations.

IntroduCtory Subjects

21 L.001 Foundations of Western Culture I:
Homer to Dante
(Revised Content)

Prereq.: -
U (Fall)
3-0-9 HASS-D, Category 2, Cl-H

Studies a broad range of texts essential to un-
derstanding the two great sources of Western
conceptions of the world and humanity's place
within it: the ancient world of Greece and
Rome and the Judeo-Christian world that chal-
lenged and absorbed it. Readings vary but
usually include works by Homer, Sophocles,
Aristotle, Plato, Virgil, St. Augustine, and
Dante. Enrollment limited.
J. Buzard

21 L.002 Foundations of Western Culture II:
Renaissance to Modernity
(Revised Content)

Prereq.: -
U (Spring)
3-0-9 HASS-D, Category 2, Cl-H

Complementary to 21 L.001. A broad survey of
texts - literary, philosophical, and
sociological - studied to trace the growth of
secular humanism, the loss of a supernatural
perspective upon human events, and changing
conceptions of individual, social, and com-
munal purpose. Stresses appreciation and
analysis of texts that came to represent the
common cultural possession of our time. Enroll-
ment limited.
M. Fuller

21 L.003 Introduction to Fiction

Prereq.: -
U (Fall, Spring)
3-0-9 HASS-D, Category 1, Cl-H

Introduces prose narrative, both short stories
and the novel. Examines the construction of
narrative and the analysis of literary response.
Fall Term: N. Jackson
Spring Term: R. Perry

21 L.004 Major Poets

Prereq.: -
U (Fall, Spring)
3-0-9 HASS-D, Category 1, Cl-H

Emphasis on the analytical reading of lyric
poetry in England and the United States. Syl-
labus usually includes Shakespeare's sonnets,
Donne, Keats, Dickinson, Frost, Eliot,
Marianne Moore, Lowell, Rich, and Bishop.
Fall Term: M. Fuller, A. Kibel
Spring Term: N. Jackson

21 L.005 Introduction to Drama

Prereq.: -
U (Fall)
3-0-9 HASS-D, Category 3, Cl-H

A study of the history of theater art and prac-
tice from its origins to the modern period, in-
cluding its roles in non-Western cultures.
Special attention to the relationship between
the literary and performative dimensions of
drama, and the relationship between drama
and its cultural context.
Staff

21 L.006 American Literature

Prereq.: -
U (Fall, Spring)
3-0-9 HASS-D, Category 1, Cl-H

Studies the national literature of the United
States since the early nineteenth century. Con-
siders novels, essays, and poems, focusing on
efforts to define and reform a sense of
American identity amidst increasing aware-
ness of cultural diversity. Readings usually in-
clude works by Hawthorne, Thoreau, Frederick
Douglass, Dickinson, Frost, Faulkner, Maxine
Kingston, and Amy Tan.
Fall Term: J. Hildebidle
Spring Term: C. Klein

21 L.007J After Columbus: Literature of
Exploration, Exile, and Cultural Contact

(Same subject as 21 F.020J)
Prereq.: -
U (Spring)
3-0-9 HASS-D, Category 1, Cl-H

See description under subject 21 F.020J.
S. Raman

21 L.009 Shakespeare

Prereq.: -
U (Fall, Spring)
3-0-9 HASS-D, Category 1

Close study of the major comedies, histories,
and tragedies in the context of Renaissance
thought, Elizabethan theatre, and the political
and social setting of Shakespeare's age. Lec-
tures and class discussions each week, supple-
mented by occasional reading of scenes and
attendance at live or filmed performances.
Fall Term: S. Raman
Spring Term: Staff

21L.01OJ Writing About Literature

(Same subject as 21 W.734J)
Prereq.: -
U (Fall, Spring)
3-0-9 HASS, Phase One WRIT, Cl-HW

Subject offers intensive focus on the reading
and writing skills used to analyze literary texts:
poems by Shakespeare or Langston Hughes
for example; essays by Montaigne or Lewis
Thomas; short stories by Chekhov, Joyce, or
Alice Walker; and a short novel by Melville or
Toni Morrison. Subject designed not only to
prepare students for further work in writing and
literary and media study, but also to provide in-
creased confidence and pleasure in their read-
ing, writing, and analytical skills. Students write
or revise essays weekly. Enrollment limited tn
15.
W. Kelley

21L.011 The Film Experience

Prereq.: -
U (Fall, Spring)
3-3-6 HASS-D, Category 3, CI-H

An introduction to narrative film, emphasizinc
the unique properties of the movie house an'
the motion-picture camera, the historical evolu-
tion of the film medium, and the intrinsic artistic
qualities of individual films. Syllabus changes
from semester to semester, but usually in-
cludes such directors as Griffith, Chaplin,
Renoir, Ford, Hitchcock, De Sica, and Fellini
Fall Term: D. Thorburn
Spring Term: C. Klein
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Literature Course 21L

012 Forms of Western Narrative
sed Content)

q.: -
pring)

HASS-D, Category 1, Cl-H

r narrative texts from diverse Western cul-
beginning with Homer and concluding

it least one film. Emphasis on literary and
ral issues: on the artistic significance of
hosen texts and on their identity as
'opological artifacts whose conventions
assumptions are rooted in particular

places, and technologies. Syllabus
s, but always includes a sampling of
lar culture (folk tales, ballads) as well as

? landmark narratives such as the Iliad or
)dyssey, Don Quixote, Anna Karenina,
ses, and a classic film.
Cain

.015 Introduction to Media Studies

,ring)
HASS-D, Category 4, CI-H

s an overview of the social, cultural, politi-
ind economic impact of mediated com-
cation on modern culture. Combines
a-l discussions with hands-on "experi-
ts" working with different media. Media
red include radio, television, film, the
ed word, and digital technologies. Topics
de the nature and function of media, core
'a institutions, and media in transition.

SJricchio

Inermediate Subjects

G ires and Themes

S; also SP.433.

420 Literary Studies: The Legacy of
iland

eq.: One subject in Literature
:pring)
9 HASS

ect is a reading course in English litera-
across genre and historical period.
igned for students who wish to study
Jish literature or writing in some depth, or

to know more about English literary cul-
and history. Students learn about the
::onships between literary themes, forms,
conventions and the times in which they

-e produced. Students examine Renais-
ce lyrics, Enlightenment satire, and moder-
short stories. Subject focused on England
ause of its historical importance and its use-
ess as an example for illustrating patterns

the centuries. Students form a framework
nderstanding how more focused subjects
o literary studies, and what terms, con-
s, and methods provide connections
ng the diverse subjects grouped under
-ature."
9enderson

21 L.421 Comedy

Prereq.: -
U (Fall)
3-3-6 HASS-D, Category 1, CI-H

Surveys a range of comic texts from different
media, the cultures that produced them, and
various theories of comedy. Authors and direc-
tors studied may include Aristophanes,
Shakespeare, Moliere, Austen, and Chaplin.
W. Kelley

21 L.422 Tragedy

Prereq.: -
U (Spring)
3-0-9 HASS

Aspects of the tragic as a mode of literature
and a quality of lived experience pursued in
readings that extend from the warfare of the
ancient world to the experiences of modern
life. Authors include Aeschylus, Sophocles,
Euripides, Shakespeare, Balzac, Tolstoy,
Ibsen, Conrad, Dinesen, Faulkner, and
Camus. Includes viewing of at least two films.
A. Kibel

21 L.430 Popular Narrative

(Subject meets with SP.492, CMS.920)
Prereq.: -
U (Spring)
3-3-6 HASS
Can be repeated for credit

Examines the relationship between popular
and high culture and the problem of evaluating
texts that tell stories. Treats a range of narra-
tive and dramatic works as well as films. May
be repeated for credit, with permission of in-
structor. Topics for Spring 2002: 1) Popular
Culture in the Age of Media Convergence; and
2) Masterminds.
H. Jenkins, J. Hildebidle

21 L.432 Understanding Television

(Subject meets with CMS.915)
Prereq.: -
U (Fall)
3-3-6 HASS
Can be repeated for credit

A cultural approach to television's evolution as
a technology and system of representation.
Considers television as a system of storytelling
and mythmaking, and as a cultural practice,
studied from anthroplogical, literary, and
cinematic perspectives. Focuses on prime-
time commercial broadcasting, the medium's
technological and economic history, and
theoretical perspectives. Much required view-
ing as well as readings in media theory and cul-
tural interpretation. Topic for Fall 2001:
American Television: A Cultural History.
D. Thorburn

21L.433 Film Styles and Genres

Prereq.: -
U (Spring)
3-3-6 HASS
Can be repeated for credit

Close study of one or more directors, genres,
periods, artistic movements, or national
cinemas which have been of major sig-
nificance in the history of film. Topics offered
vary. May be repeated for credit by permission
of instructor. Topic for Spring 2002: Film Noir:
The Dark Side of American Media in the 1940s
and 1950s.
W. Uricchio

21 L.434 Science Fiction

Prereq.:-
Acad Year 2001-02: U (Fall)
Acad Year 2002-03: Not offered
3-3-6 HASS

Traces the history of science fiction as a
generic tradition in literature, media, and
popular culture. Considers formal ideological
and cultural approaches to the analysis and in-
terpretation of science fiction texts.
Staff

21 L.435 Literature and Film

(Subject meets with CMS.840)
Prereq.: One subject in Literature or Compara-
tive Media Studies
U (Fall)
3-3-6 HASS
Can be repeated for credit

Investigates relationships between the two
media, including film adaptations as well as
works linked by genre, topic, and style. Ex-
plores how artworks challenge and cross cul-
tural, political, and aesthetic boundaries. Topic
for Fall 2001: Shakespeare, Film, and Media.
P. Donaldson

21 L.445J Forms of Desire: Lesbian and Gay
Literature

(Same subject as SP.519J)
Prereq.: One subject in Literature or permis-
sion of instructor
Acad Year 2001-02: Not off ered
Acad Year 2002-03: U (Spring)
3-0-9 HASS, Cl-H

A history of the emergence of a conscious
literature by/about lesbians and gay men.
Charts the changes in the representation of
lesbian/gay identity in Europe and America
during the last hundred years; samples con-
temporary work from Asia, Africa, and South
America; examines relations between
sexuality, race, and class; and explores the in-
tersection of ideology and textual pleasure.
J. D. Cain
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21L.448J Darwin and Design

(Same subject as 21W.739J)
Prereq.: -
U (Fall)
3-0-9 HASS-D, Category 2, Cl-H

In Origin of Species, Darwin provided a model
for understanding the existence of objects and
systems manifesting evidence of design
without positing a designer, and of purpose
and mechanism without intelligent agency.
Texts deal with pre-Darwinian and later treat-
ment of this topic within literature and specula-
tive thought since the eighteenth century, with
some attention to the modern study of "feed-
back mechanism" in artificial intelligence.
Readings in Hume, Voltaire, Malthus, Darwin,
Butler, Hardy, H. G. Wells, and Freud.
W. Haas

21L.449 End of Nature

Prereq.: -
U (Spring)
3-0-9 HASS-D, Category 2

A brief history of conflicting ideas about
mankind's relation to the natural environment
as exemplified in works of poetry, fiction, and
discursive argument from ancient times to the
present. What is the overall character of the
natural world? Is mankind's relation to it one of
stewardship and care, or of hostility and ex-
ploitation? Readings include Aristotle, The
Book of Genesis, Shakespeare, Descartes,
Robinson Crusoe, Swift, Rousseau,
Wordsworth, Darwin, Thoreau, Faulkner, and
Lovelock's Gaia.
A. Kibel

21 L.450 Literature and Ethical Values

Prereq.: One subject in Literature
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS

Examines competing ethical concepts and the
ethical implications of certain actions and com-
mittments by close reading of literary works.
Topics include: origins of morality, ideals of jus-
tice, the nature of the virtues, notions of
responsibility, ethics and politics, and the
ethics of extreme situations. Philosophic texts
by Plato, Aristotle, Machiavelli, Hobbes, and
Kant. Narrative and dramatic texts by
Sophocles, Euripides, Shakespeare, Swift,
Ibsen, Shaw, Dostoyevsky, and Conrad; plus
some Biblical materials.
A. Kibel

21 L.451 Introduction to Literary Theory

Prereq.: -
U (Spring)
3-0-9 HASS

Examines the ways texts can be read and the
questions that we as readers ask of texts.
Aims to provide students with a sense of the
different critical approaches to literature.
Topics include: structuralism and semiotics;
post-structuralism and post-modernism; his-
toricism and historicist paradigms;
psychoanalysis; intertextuality; cultural
criticism.
S. Raman

21 L.455 Classical Literature

Prereq.: -
U (Fall)
3-0-9 HASS, Cl-H
Can be repeated for credit

Concentrates on specific periods of Classical
Greek and Roman Literature in translation with
attention to cultural, political, and social influen-
ces. Topics vary from year to year chosen
from among fifth-century Athens, the Golden
Age of Latin Literature, the Silver Age, and
Late Antiquity.
J. D. Cain

21 L.458 The Bible

Prereq.. -
U (Fall)
3-0-9 HASS

An introduction to major Biblical texts including
Genesis, Exodus, Job, the prophetic and his-
toric books of the Old Testament, and the
Gospels and Epistles. Stresses the place of
the Bible as foundation text for central
religious, ethical, and political thinking. Com-
parative readings in related traditions, ancient,
Near Eastern, and Middle Eastern. Investiga-
tion of the Bible as influence in later narrative,
philosophic, and artistic traditions.
/. Lipkowitz

Periods of World Literature

21 L.460 Medieval Literature

(Subject meets with SP.514)
Prereq.: One subject in Literature
U (Spring)
3-0-9 HASS, CI-H
Can be repeated for credit

Examines cultural developments within
European literature from different societies at
different time-periods throughout the Middle
Ages (500-1500 CE). Considers -from a
variety of political, historical, and anthropologi-
cal perspectives - the growth of institutions
(civic, religious, educational, and economic)
which shaped the personal experiences of in-
dividuals in ways that remain quite distinct
from those of modern Western societies. Texts
mostly taught in translation. Topics vary and in-
clude: Courtly Literature of the High and Late
Middle Ages, Medieval Women Writers,
Chaucer and the 14th Century, the Crusades.
Topic for Spring 2002: Medieval Women
Writers.
J. D. Cain

21 L.463 Renaissance Literature

Prereq.: One subject in Literature
U (Fall)
3-0-9 HASS, CI-H

Readings are organized around topics (Rers
sance Self-Fashioning, Courtship and Cour'r-
ship, Gender and the Emerging Individual) or
literary genres (lyric, epic, drama, prose).
Works drawn primarily from the Italian and
English Renaissance, and may include such
figures as Petrarch, Shakespeare, More, Joy
son, Machiavelli, Castiglione, Milton, Spen,.
Bacon, Donne, and Sidney.
M. Fuller

21 L.470 Eighteenth-Century Literature

Prereq.: One subject in Literature
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS

An examination of eighteenth-century English
writers in their historical context. Authors vary
but all address issues of capitalism and class
mobility; romantic love and the re-definition of
femininity and masculinity; the beginnings of
mass culture; colonialism and international
travel.
R. Perry

21L.471 Major English Novels

Prereq.: One subject in Literature
U (Spring)
3-0-9 HASS
Can be repeated for credit

Subject studies important examples of the
literary form that, between the beginning of tr e
eighteenth century and the end of the
nineteenth century, became an indispensable
instrument for representing modern life, in the
hands of such writers as Defoe, Richardson,
Fielding, Sterne, Burney, Austen, Scott, Dick
ens, the Brontes, Eliot, Hardy, and Conrad.
The class alternates between eighteenth and
nineteenth century topics, and may be
repeated for credit with instructor's permissi
N. Jackson

21 L.472 Major European Novels

Prereq.: -
U (Fall)
3-0-9 HASS, CI-H

A study of changing narrative forms in the
nineteenth-century European novel. The
changing fortunes of the heroic and romantic
ideals. The motif of the outsider as a means
for depicting social reality. Readings in Cerv
tes, Balzac, Stendhal, Flaubert, Dostoevsky
Tolstoy, and Proust.
A. Kibel
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Literature Course 21 L

.473J Jane Austen

'Ie subject as SP.513J)
q.: One subject in Literature

oring)
,HASS

xamination of Jane Austen's satire of life
fiction in her seven complete novels,
ral fragments, and juvenilia. Students
these texts in relation to her life and

Texts read in the order in which she
them, and placed in several biographical

historical contexts.
erry

2 475 Irish Literature

eq.: One subject in Literature
1 Year 2001-02: Not offered
J Year 2002-03: U (Spring)

HASS

'oration of Irish literature in this century,
particular but not exclusive emphasis on
>lace and portrayal of women. Readings
ily include works by Frank O'Connor,
e, Flann O'Brien, Beckett, Edna O'Brien,
dict Kiely, and John McGahern, among

y others. Enrollment limited.
ldebidle

2L.476 Romantic Poetry

eq.: One subject in Literature
all)
9 HASS

e readings of the major British Romantic
:s (Blake, Wordsworth, Coleridge, Byron,
t, Shelley, Keats), perhaps including some

:e period's important fiction writers (e.g.
v Shelley, Walter Scott). Some attention to
try and historical context. Lecture/discus-
at least two papers.

_'ackson

.481 Victorian Literature and Culture

eq.: One subject in Literature
Year 2001-02: Not offered

IYear 2002-03: U (Fall)
HASS

be repeated for credit

,h literature and culture during Queen
ria's long reign, 1837-1901. Authors
ed may include Charles Dickens, the
tss, Lewis Carroll, George Eliot, Robert
ning, Oscar Wilde, Arthur Conan Doyle,

yard Kipling, and Alfred Lord Tennyson.
ussion of many of the era's major develop-
ts such as urbanization, steam power,
conflict, Darwin, religious crisis, imperial

nsion, information explosion, and
aucratization. Fiction, nonfiction, and
y; syllabi vary.

uzard

21 L.485 Twentieth-Century Fiction

Prereq.: One subject in Literature
U (Spring)
3-0-9 HASS

Tradition and innovation in representative fic-
tion of the early modern period. Recurring
themes: the role of the artist in the modern
period, the representation of psychological and
sexual experience, the virtues (and defects) of
the aggressively experimental character of so
many modern books. Works by such writers as
Conrad, Kipling, Isaac Babel, Kafka, James,
Lawrence, Mann, Ford Madox Ford, Joyce,
Woolf, Faulkner, and Nabokov.
D. Thorburn

21 L.486 Twentieth-Century Drama

Prereq.: One subject in Literature
U (Fall)
3-0-9 HASS, Cl-H

Reading and discussion of major modern
plays featuring works by authors such as
Shaw, O'Neill, Beckett, Brecht, Williams,
Soyinka, Churchill, Wilson, Friel, Stoppard,
Deveare Smith, and Kushner.
D. Henderson

21 L.487 Modern Poetry

Prereq.: One subject in Literature
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9 HASS

Consideration of some substantial twentieth-
century poetic voices. Authors vary, but may in-
clude Moore, Frost, Eliot, Stevens, and Pound.
Enrollment limited.
S. Tapscott

21 L.488 Contemporary Literature

Prereq.: One subject in Literature
Acad Year 2001 -02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS

Subject focuses on fiction, drama, and poetry
(and possibly films inspired by these topics)
mostly of the 1960s, 1970s, and 1980s.
Staff

21 L.489J Interactive and Non-Linear
Narrative: Theory and Practice

(Subject meets with 21W.765J, CMS.845)
Prereq.: -
U (Spring)
3-0-9 HASS

See description under subject 21W.765J.
K. Fendt

21 L.490 French Literature in Translation

Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS

Reading and analysis of landmark works of
French literature, from the neo-classical period
through the twentieth century, in English trans-
lation. Attention to intellectual and cultural con-
texts. Typically, writers include Racine,
Molibre, Voltaire, Rousseau, Balzac, Flaubert,
Baudelaire, Proust, Genet, lonesco, Beckett,
Duras, and Yourcenar.
E. B. Turk

21L.491J Modern German Novels in
Translation
(Revised Content)

(Same subject as 21 F.058J)
Prereq.: -
Acad Year 2001-02: U (Fall)
Acad Year 2002-03: Not offered
3-0-9 HASS, Cl-H

See description under subject 21 F.058J.
B. Widdig

American Literature

See also 21 L 006.

21 L.501 The American Novel

Prereq.: -
U (Fall)
3-0-9 HASS, Cl-H

Works by major American novelists, beginning
with the late eighteenth century and conclud-
ing with a contemporary novelist. Major em-
phasis on reading novels as literary texts, but
attention paid to historical, intellectual, and
political contexts as well. Syllabus varies from
term to term, but many of the following writers
are represented: Rowson, Hawthorne, Mel-
ville, Twain, Wharton, James, and Toni Mor-
rison.
W. Kelley

21 L.504 Race and Identity in American
Literature

Prereq.: -
Acad Year 2001-02: U (Spring)
Acad Year 2002-03: Not offered
3-0-9 HASS

The quest for identity in the writing of
America's racial and ethnic minorities. Em-
phasis on the writers' problematic relation to
the dominant values and traditions of the
majority culture. Topic for Spring 2002:
Hyphenated America.
J. Hildebidle
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21 L.512 American Authors

Prereq.: One subject in Literature
U (Fall)
3-0-9 HASS

Examines in detail the works of several
American authors. Through close readings of
poetry, novels, or plays, subject addresses
such issues as literary influence, cultural diver-
sity, and the writer's career. Topic for Fall
2001: The American Poetic Tradition.
J. Hildebidle

Seminars

21L.701 Literary Interpretation

(Subject meets with SP.510)
Prereq.: Two subjects in Literature
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall, Spring)
3-0-9 HASS
Can be repeated for credit

Introduces practice and theory of literary
criticism. Seminar focuses on topics such as
the history of critical methods and techniques,
and the continuity of certain subjects in literary
history.
P. Donaldson

21 L.702 Studies in Fiction

(Subject meets with SP.515)
Prereq.: Two subjects in Literature
U (Spring)
3-0-9 HASS
Can be repeated for credit

Intensive study of a range of texts by a single
author or by a limited group of authors whose
achievements are mutually illuminating. Some
attention to narrative theory, and biographical
and cultural backgrounds. Topic for Spring
2002: Herman Melville, Toni Morrison.
W. Kelley

21 L.703 Studies in Drama

(Subject meets with SP.592)
Prereq.: Two subjects in Literature
U (Fall, Spring)
3-0-9 HASS
Can be repeated for credit

Intensive study of an important topic or period
in drama. Close analysis of major plays, en-
riched by critical readings and attention to his-
torical and theatrical contexts. Topic for Fall
2001: Renaissance Drama. Topic for Spring
2002: Tom Stoppard and Caryl Churchill.
Limited to 12.
Fall Term: S. Raman
Spring Term: D. Henderson

21 L.704 Studies in Poetry

(Subject meets with SP.51 1)
Prereq.: Two subjects in Literature
U (Spring)
3-0-9 HASS
Can be repeated for credit

Extensive reading of works of a few major
poets. Emphasizes the evolution of each
poet's work and the questions of poetic in-
fluence and literary tradition. Topic for Spring
2002: Spenser, Milton. Limited to 12.
M. Fuller

21 L.705 Major Authors

(Subject meets with SP.512)
Prereq.: Two subjects in Literature
U (Fall, Spring)
3-0-9 HASS
Can be repeated for credit

Close study of a limited group of writers. Topic
for Fall 2001: Chaucer. Topic for Spring 2002:
George Eliot. Limited enrollment.
Fall Term: J. D. Cain
Spring Term: J. Buzard

21 L.706 Studies in Film

(Subject meets with CMS.830)
Prereq.: Two subjects in Literature and/or
Comparative Media Studies or permission of in-
structor
Acad Year 2001-02: U (Spring)
Acad Year 2002-03: Not offered
3-3-6 HASS
Can be repeated for credit

Intensive study of films of a particular period or
genre, or films by a single director. Topic for
Spring 2002: Film Analysis.
M. Marks

21 L.707 Problems in Cultural Interpretation

(Subject meets with 24.261, SP.516)
Prereq.: Two subjects in Literature or permis-
sion of instructor
U (Fall)
3-0-9 HASS
Can be repeated for credit

See description under subject 24.261.
/. Singer

21 L.708 Technologies of Humanism

(Subject meets with CMS.910)
Prereq.: Two subjects in Literature and/or
Comparative Media Studies or permission of in-
structor
U (Spring)
3-0-9 HASS
Can be repeated for credit

Studies the relations between literature
(primarily of the Renaissance and Early
Modern periods) and the technologies as-
sociated with its production and dissemination.
Topic for Spring 2002: Hypertexts and Hyper
Realities.
P. Donaldson

21L.709 Studies in Literary History

Prereq.: Two subjects in Literature or Hister,
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS
Can be repeated for credit

Close examination of the literature of a par
ticular historical period. Syllabi vary. Topic for
Spring 2002: The 18th-century Literature of
Travel.
R. Perry

21L.715 Media in Cultural Context
(New)

(Subject meets with SP.493, CMS.871)
Prereq.: Two subjects in Literature and/or
Comparative Media Studies, or permission of
instructor
U (Spring)
3-3-6 HASS
Can be repeated for credit

Seminar designed to provide close case study
examinations of specific media or media con-
figurations and the larger social, cultural,
economic, political, or technological contexts
within which they operate. Subject organized
around recurring themes in media history,
specific genres or movements, specific media,
or specific historical moments. Topic for Spring
2002: Understanding Children's Culture.
H. Jenkins

21 L.996, 21 L.997 Topics in Film and Media

Prereq.: Two subjects in Film and Media
U (Fall, Spring)
Units arranged
Can be repeated for credit

Open to qualified students who wish to pur; o
special projects with members of the film and
media studies faculty. Individual projects or
projects involving small groups of students are
encouraged. Usually limited to 6 units of credit.
Permission of Director of Film and Media
Studies required.
H. Jenkins

21L.998, 21L 999 Special Topics in
Literature

Prereq.: Two subjects in Literature
U (Fall, IAP, Spring)
Units arranged
Can be repeated for credit

Open to qualified students who wish to pursue
special studies or projects with members of the
Literature faculty. Before registering for this
subject, students must secure the approval if
the Literature faculty chairman. HASS credit
for Special Topics subjects awarded only by in-
dividual petitions to the Committee on Cur-
ricula. Normal maximum is 6 units; to count
toward HASS Requirement, 9 units are re-
quired. Exceptional 9-unit projects occasionally
approved.
P. Donaldson
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Music Course21M

For individual research in Literature,
register for 21 L.UR or 21 L.URG. For Litera-
ture pre-thesis tutorial, register for
21L.ThT. For undergraduate thesis, register
fo, 21L.ThU. Descriptions of these subjects
can be found in the beginning of this sec-
ticn under 21.UR, 21.URG, 21.ThT, and
21ThU.

Music

Consult Music and Theater Arts Headquarters,
4-246, for the most up-to-date information
about requirements and subject offerings.

The Music subjects described below are
grouped within six areas: introductory, his-
tory/literature, theory/composition, perfor-
mance, special topics/advanced subjects,
and music and media.

Although most students start with introduc-
tory subjects, those who have vocal or in-
strumental training or extensive exposure
to music are encouraged to begin at a
higher starting level.

Introductory Subjects

21 M.01 1 Introduction to Western Music

Prereq.: -
U (Fall, Spring)
4-0-8 HASS-D, Category 3, Cl-H

Gives students a broad overview of Western
music from the Middle Ages to the twentieth
century, with emphasis on late Baroque, Clas-
sical, Romantic, and Modernist styles. Enhan-
ces the musical experience by developing
listening skills and an understanding of diverse
forms and genres. Major composers and
works placed in social and cultural contexts.
Weekly lectures feature demonstrations by
professional performers, and introduce topics
to be discussed in sections. Enrollment may
be limited.
M. Marks, Staff

21 M.030 Introduction to World Music

Prereq.: -
U (Fall, Spring)
3-0-9 HASS-D, Category 3

An introduction to various types of musical
practices found outside the Western art tradi-
tion. Music of Africa, the African diaspora,
India, and Indonesia studied in terms of struc-
ture, performance practice, social use, aes-
thetics, and cross-cultural contact. Course
work includes in-class instruction in West
African drumming, Pygmy polyphony, Indian
drum solfege, and Balinese interlocking parts.
E. Ziporyn, G. Ruckert

21M.051 Fundamentals of Music

Prereq.: -
U (Fall, Spring)
3-3-6 HASS

Introduces students to the basics of musical
structure and proficiencies expected of
musicians through participation in three in-
tegrated hands-on approaches. Lectures intro-
duce students to the basics of music-pitch,
rhythm, and its combinations-in a variety of
musical settings, including analysis and discus-
sion of students' compositions and of related
larger works. Sight singing lab focuses on
developing practical musical skills through
oral, aural, and written experiences with
rhythms, melodies, intervals, scales, chords,
and music notation. Piano lab introduces and
continues development of fundamental music
skills through keyboard practice.
P. Wood, G. Ruckert

21 M.1 13 Developing Musical Structures

Prereq.: -
U (Fall)
3-3-6 HASS

What are the roles of analysis and description
in developing musical perception and under-
standing? The text "Developing Musical Intui-
tions" and the accompanying software
"Impromptu" are used as environments for in-
terrogating the bases of musical coherence. A
term project involves developing rules and
designing multiple representations for ap-
propriate analysis of a significant work and in
generating a new piece through procedural
composition.
J. S. Bamberger

History/Literature

21M.201 Western Music to 1750

Prereq.: Permission of instructor
U (Spring)
3-0-9 HASS

Surveys European art music in key religious
and secular genres across the Middle Ages,
the Renaissance and Reformation, and the
Baroque. Focuses on listening assignments.
Class meetings combine discussion of cultural
contexts and principles of musical style with
close study and performance of representative
vocal and instrumental works. At least minimal
score-reading ability needed for papers and
oral presentations.
M. Marks

21M.205 Western Music after 1750

Prereq.: -
U (Fall)
3-0-9 HASS

A chronological survey of European and
American art music during the Classic, Roman-
tic, and Modern periods. Assigned works are
analyzed and placed within their historical con-
text. Since written assignments are analyses,
some prior score-reading experience is essen-
tial.
L. Lindgren
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21M.226 Jazz

Prereq.: -
U (Fall, Spring)
3-0-9 HASS-D, Category 3

Historical survey from roots in African and
American contexts, including spirituals, blues,
and ragtime, through early jazz, Swing, bebop,
and post-bop movements, with attention to
recent developments. Key jazz styles, the rela-
tion of music and society, and major figures
such as Armstrong, Ellington, Basie, Good-
man, Parker, Monk, Mingus, Coltrane, and
others are considered. Some investigation of
cross-influences with popular, classical, folk,
and rock musics. Enrollment may be limited.
M. Harvey

21 M.230 Vivaldi, Bach, and Handel
(Revised Content)

Prereq.: -
U (Fall)
3-0-9 HASS, Cl-H

Representative works of three great com-
posers who lived in Italy, Germany, and
England at the culmination of the Baroque era
in music are scrutinized and related both to
compositions by four satellite composers and
to intellectual developments of the time. Score-
reading experience helpful.
L. Lindgren

21M.240 Haydn, Mozart, and Beethoven
(Revised Content)

Prereq.: Permission of instructor
U (Spring)
3-0-9 HASS, Cl-H

A study of Classical music genres via listening
and reading assignments that focus on the
three great masters. Structural and textural
developments in music relate to contemporary
intellectual, artistic, and social changes. The
assigned analytical papers require some
knowledge of score-reading.
Staff

21 M.250 Schubert to Mahler

Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS

A survey of developments in Western musical
style from 1810-1910. Thirty composers dis-
cussed including the Romantics Schubert, Ber-
lioz, Chopin, Schumann, and Liszt; and the
post-Romantics Wagner, Verdi, Brahms,
Strauss, Farwell, and Mahler. Required read-
ing, score-reading, and listening assignments.
L. Lindgren

21M.252 Song

Prereq.: -
Acad Year 2001-02: U (Spring)
Acad Year 2002-03: Not offered
3-0-9 HASS, CI-H

A history of song from the time of
Shakespeare to the present, examining ways
in which individual composers of different
periods and nationalities have responded to
great poetry. The songs examined are chosen
from a variety of composers, such as
Schubert, Debussy, and Stravinsky, and
studied in close connection with their texts,
which include poetry by such authors as
Shakespeare, Milton, Goethe, and Verlaine.
Performing experience is welcomed but not re-
quired. Required reading, listening, and writing
assignments. Ability to read music not required.
E. Harris

21 M.262 Twentieth-Century Music

Prereq.: -
U (Spring)
3-0-9 HASS

A survey of major works of the twentieth cen-
tury, beginning with Mahler, Schoenberg,
Stravinsky, Bartok, and Ives; continuing with
Varese, Webern, Hindemith, Prokofiev, among
other composers. A general view of the current
scene.
D. Anzolini

21M.271 Symphonic Music

Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS

The evolution of symphonic forms from the
Baroque to the twentieth century. Special at-
tention focused on the works of the
mainstream repertoire, from the symphonies of
Haydn and Mozart to contemporary music writ-
ten for orchestra. Recordings and oppor-
tunities to hear live performances augmented
by class discussion.
D. Anzolini

21M.273 Opera
(Revised Content)

Prereq.: -
U (Spring)
3-0-9 HASS, CI-H

Focuses on the text, music, and dramatic work-
ings of ten landmarks in the genre, as well as
on supplemental excerpts drawn from less
familiar works. Close study of one or two
operas each by Mozart, Wagner, and Verdi;
other featured works are by Donizetti,
Tchaikovsky, Puccini, Strauss, and at least
one living composer. Available recordings and
video performances serve as the basis for lis-
tening assignments, analytical essays, and
oral reports.
M. Marks

21 M.274 Shakespeare at the Opera

Prereq.: --
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS

Study of operas based on Shakespeare's
plays, examining the conventions governing
the use of music in the original plays, the
suitability of the play to operatic adaptation
and the differing conventions and traditions of
spoken theater and opera in the repre-
sentation of time, the development of charac-
ter, and the structure of the plot. Operas rniqht
include Gounod Romeo et Juliette, Berlioz
Beatrice et Benedict, Verdi Macbeth, Otello, or
Falstaff, Britten Midsummer Night's Dream,
and Barber Antony and Cleopatra. Requirer
reading and listening assignments.
E. Harris, M. Ouellette

21M.284 Film Music

(Subject meets with CMS.925)
Prereq.: -
U (Fall)
3-3-6 HASS

Surveys the styles and dramatic functions of
music in sound films from the 1930s to the
present. Predominant attention given to
landmark scores by American and European
composers, including Korngold, Steiner,
Rozsa, Raksin, Prokofiev, North, Herrmann,
Rota, Morricone, and Williams. Subsidiary
topics include: new trends in contemporary
film-scoring, pop scores, the impact of
electronics, and specialized genres (e.g.,
westerns, musicals, documentaries, animated
films). Viewing, listening, and reading assin-
ments. Some background in the study of fin
and/or music is expected.
M. Marks

21 M.291 Music of India

Prereq. -
U (Spring)
3-0-9 HASS

Focuses on Hindustani classical music of
North India, and also involves learning abo
the ancient foundations of the rich classica
traditions of music and dance of all Indian r
and culture. Practice of the ragas and talac
through the learning of songs, dance, and
drumming compositions. Develops insights
through listening, readings, and concert att
dance.
G. E. Ruckert

21 M.292 Music of Indonesia

Prereq.: -
U (Fall, Spring)
2-2-8 HASS

The Indonesian archipelago is home to a wide
variety of cultures and musical traditions, rmny
of them largely unknown in the West. From The
gamelan percussion orchestras of Bali and
Java to the indigenous folk traditions of
Sumatra and Borneo, as well as Western-in-
fluenced pop and street traditions. Subject
provides an introduction to these fascinatin
intricate musics.
E. Ziporyn
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Tieory/CompoSition

2 M.301 Harmony and Counterpoint I

P,,,req.: 21M.051 or permission of instructor
Fall, Spring)
-6 HASS-D, Category 3

ic writing skills in music of the common-
-tice period (Bach to Brahms). Work in-
ies regular written assignments leading to
composition of short pieces, analyzing rep-

re entative works from the literature, keyboard
a! oratory, and sight-singing choir. It is recom-
mrnded that entering students have some con-
cxr music listening or playing background.
E, ollment may be limited.
F Ziporyn, C. Shadle, E. Ruehr, P. Wood

21M.302 Harmony and Counterpoint 11
Ptreq.: 21M.301
U Fall, Spring)
3 "6 HASS

A ontinuation of Harmony and Counterpoint I,
uding chromatic harmony and modulation,

m re elaborate contrapuntal textures, key-
ra crd laboratory, and sight-singing choir.
7 Child, W. Cutter, P. Wood

2' 1.303 Writing in Tonal Forms

Freq.: 21M.302
U Fall, Spring)
3>6 HASS

'tten and analytic exercises based on
elhteenth- and nineteenth-century small

f ns and harmonic practice found in music
;h as the chorale preludes of Bach; minuets
I trios of Haydn, Mozart, and Beethoven;

a' i the songs and character pieces of
SFhubert and Schumann. Sightsinging

o:.oratory is required.
-larbison, P. Wood

2 M.304 Advanced Music Writing

P oreq.: 21M.303
U Spring)
3 6 HASS

'her written and analytic exercises in tonal
c, focusing on large forms. Typically, stu-
s compose a sonata-form movement for
o, string quartet, or other small ensemble.
ortunities to write short works that experi-
I with the expanded tonal techniques of
ate nineteenth and early twentieth cen-
s. Sightsinging laboratory is required.
ohen, P. Wood

2 1.340 Jazz Harmony and Arranging

eq.: 21M.051 or 21M.052, 21M.226 or per-
on of instructor

)pring)
9 HASS

-ic harmony and theory of mainstream jazz
blues; includes required listening in jazz,
Ig and analysis work, and two full-scale ar-
ements. Serves as preparation for more

anced work in jazz with application to rock
pop music. Performance of student arran-
ents. Permission of instructor required.

Harvey

21 M.341 Jazz Composition

Prereq.: 21 M.226, 21 M.340, or permission of
instructor
U (Fall)
3-0-9 HASS

Jazz writing using tonal, modal, and extended
compositional approaches as applied to the
blues, the 32-bar song form, and post-bop
structural designs. Consideration given to a
variety of styles and to the ways improvisation
informs the compositional process. Study of
works by Ellington, Mingus, Parker, Russell,
Evans, Nelson, Golson, Coleman, Coltrane,
Threadgill, Hemphill, and others. Performance
of student compositions.
M. Harvey

21 M.351 Music Composition

(Subject meets with 21 M.505)
Prereq.: 21M.304
U (Fall, Spring)
3-0-9 HASS
Can be repeated for credit

Directed composition of larger forms of original
writing involving voices and/or instruments. In-
cludes a weekly seminar in composition for the
presentation and discussion of student work in
progress. Students are expected to produce at
least one substantive work, performed in
public, by the end of the term. Contemporary
compositions and major works from twentieth-
century music literature are studied. Meets
with graduate subject 21 M.505.
P. Child

21 M.361 Composing with Computers

Prereq.: Permission of instructor
Acad Year 2001-02: U (Spring)
Acad Year 2002-03: Not offered
2-2-8 HASS

Music composition using midi, digital signal
processing, and computer music hardware
and software including Finale, Kurzweil 2500S,
ProTools system, and audio recording equip-
ment. Short writing assignments using specific
programs and larger projects culminate in a
final composition. Study of differing styles in
computer music includes weekly listening as-
signments from composers Henri, Varese,
Schaeffer, Lansky, Machover, Parmagiani,
Amerkhanian, and others. Ability to read music
highly recommended; previous compositional
experience expected. Advanced course. Enroll-
ment limited to 10, with priority given to Music
majors, minors and concentrators.
E. Ruehr

Performance

Each of the following subjects earns six
units. A total of 12 units is needed for a sub-
ject to count toward Institute Requirements
in Humanities, Arts, and Social Sciences,
by petition to the COC.

21M.401 MIT Concert Choir

Prereq.: -
U (Fall, Spring)
0-4-2
Can be repeated for credit

Rehearsals and performance of large-scale
works for chorus, soloists, and orchestra -
from the Passions and Mass of J.S. Bach to
oratorios of our own time. Open to graduate
and undergraduate students by audition.
W. Cutter

21 M.405 MIT Chamber Chorus

Prereq.: -
U (Fall, Spring)
3-0-3
Can be repeated for credit

Rehearsal and performance of choral reper-
toire for small chorus, involving literature from
the Renaissance to contemporary periods.
Membership limited to 32 students by audition.
W. Cutter

21 M.41 0 Vocal Repertoire and Performance

(Subject meets with 21M.515)
Prereq.: Required for Emerson Music Vocal
Scholars/Fellows, participation in ensemble for
vocalists
U (Spring)
3-0-3
Can be repeated for credit

For the singer and/or pianist interested in col-
laborative study of solo vocal performance. An
historical study of the repertoire includes listen-
ing assignments of representative French, Ger-
man, Italian, and English works as sung by
noted vocal artists of the genre. Topics include
diction as facilitated by the study of the Interna-
tional Phonetic Alphabet; performance and
audition techniques; study of body awareness
and alignment through the Alexander Techni-
que and yoga. Admission by audition.
W. Cutter

21 M.421 MIT Symphony

Prereq.: -
U (Fall, Spring)
0-4-2
Can be repeated for credit

An option available to members of the MIT
Symphony Orchestra. Rehearsals prepare
works for concerts and recordings. Analyses of
musical style, structure, and performance prac-
tice are integrated into rehearsals as a means
of enriching musical conception and the ap-
proach to performance. Likewise, additional
scores of particular structural or stylistic inter-
est are read whenever time permits.
D. Anzolini
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21 M.422 MIT String Chamber Orchestra
(New)

Prereq.: Admission by audition
U (Fall, Spring)
0-2-1
Can be repeated for credit

Music for string chamber orchestra drawn from
traditional mainstream pieces of the Baroque,
Romantic, and twentieth-century with at least
one world premiere per year. Admission by
audition. One on-campus performance each
semester.
D. Anzolini

21 M.423 Conducting and Score-Reading
(New)

Prereq.: 21M.301, 21M.302
Acad Year 2001-02: U (Fall)
Acad Year 2002-03: Not offered
3-4-5 HASS

Introduces orchestral conducting as a dis-
cipline combining advanced ear training, musi-
cal analysis, practical musicianship, and
score-reading skills. Focuses on mainstream
repertoire, with emphasis on music performed
by the MIT Symphony and String Chamber Or-
chestras. Rehearsal attendance required. Op-
portunities to lead sectional rehearsals
depending upon level of ability. Audition re-
quired.
D. Anzolini

21 M.425 MIT Wind Symphony

Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
0-4-2
Can be repeated for credit

Open by audition to instrumentalists who are
committed to the analysis and performance of
music for wind and percussion instruments
from the Renaissance through the 20th cen-
tury. Such analysis and study is made in ses-
sions before or after regular rehearsals and by
means of attendance at performances given
by other wind symphonies. The repertoire con-
sists primarily of original music composed for
large wind ensemble and choirs of woodwind,
brass, and percussion instruments. Dedicated
to performing new music, the ensemble an-
nually commissions works from a diverse body
of composers. Students have the opportunity
to interact with guest composers and soloists.
F. Harris

21 M.426 MIT Wind Ensemble

Prereq.: -
U (Fall, Spring)
0-4-2
Can be repeated for credit

Open by audition to advanced instrumentalists
who are committed to the analysis and perfor-
mance of wind and percussion literature from
the Renaissance through the 20th century.
Such analysis and study is made in sessions
before or after regular rehearsals and by
means of attendance at performances given
by other wind ensembles. The repertoire con-
sists primarily of music for one musician per
part. May include ensemble music from
Gabrieli to Schuller, Mozart, Dvorak, and
various mixed media including strings. Perfor-
mance of newly commissioned works. Oppor-
tunities for solo work.
F. Harris

21 M.442 MIT Festival Jazz Ensemble

Prereq.: -
U (Fall, Spring)
0-4-2
Can be repeated for credit

Open by audition to instrumentalists dedicated
to the analysis and performance of traditional
and contemporary jazz ensemble composi-
tions. Instrumentations include saxophones,
trumpets, trombones, piano, guitar or
vibraphone, bass, percussion and occasionally
french horn, double reeds, and strings. Ex-
perience in improvisation preferred but not re-
quired. Opportunities to work with professional
jazz artists and perform commissioned works
by recognized jazz composers.
F. Harris

21 M.445 Chamber Music Society

Prereq.: -
U (Fall, Spring)
0-4-2
Can be repeated for credit

Study of chamber music literature through
analysis, rehearsal, and performance. Weekly
seminars and coaching. Open to string, piano,
brass, and woodwind players, and MIT stu-
dents of early music in the Wellesley Col-
legium. By audition.
M. A. Thompson, D. Deveau, J. Harbison,
J. Rife

21 M.450 MIT Balinese Gamelan

Prereq.: Permission of instructor
U (Fall, Spring)
2-2-2
Can be repeated for credit

Study, rehearsals, and performances of the
traditional percussive music of Bali and East
Java. Members of the ensemble learn techni-
ques on MIT's three distinctive sets of
Gamelan instruments and perform in conjunc-
tion with Gamelan Galak Tika. No previous ex-
perience necessary. Limited to 25 students by
audition.
E. Ziporyn

21 M.451 Studio Accompanying for Pianists

Prereq.: -
U (Fall, Spring)
Units arranged
Can be repeated for credit

Open by audition to pianists who wish to ex
plore and develop their talents as accom-
panists. Pianists are paired with a music
scholarship recipient and attend that student's
private lesson each week. Accompanists
prepare independently, rehearse with the stu-
dent partner, and provide accompaniment at a
juried recital or masterclass each term. Under
supervision for music faculty and private les-
son instructors, pianists may work with one or
two scholarship students each term at 3 units
each or one student in 21 M.480/21 M.512 for 6
units. Full-year commitment expected. Subject
satisfies the performance requirement for
pianists receiving music scholarships.
D. Deveau

21 M.480 Advanced Music Performance

(Subject meets with 21M.512)
Prereq.: -
U (Fall, Spring)
1-2-3
Can be repeated for credit

Open by audition to students who demonstrate
considerable technical and musical skills and
who wish to develop them through intensive
private study. Students must take a weekly les-
son, attend a regular performance seminar,
and participate in a departmental performing
group. Full-year commitment required. Informa-
tion about lesson fees, scholarships, and audi-
tions available in Music Section Office. Meets
with graduate subject 21 M.512, but assign-
ments differ.
M. A. Thompson, D. Deveau

Special Topics/Advanced Subjects

21 M.500 Senior Seminar in Music

Prereq.: 21M.201, 21M.205, 21M.302
U (Fall)
3-0-9 HASS

This advanced seminar aims at developing
analytic and research skills in music. Focuses
upon a small number of important works,
which are studied in depth. One weekly three
hour meeting, with strong emphasis upon sk,
dent presentations and discussion, and a
substantial writing project.
E. Harris

21 M.505 Advanced Music Composition

(Subject meets with 21 M.351)
Prereq.: -
G (Fall, Spring)
3-0-9
Can be repeated for credit

See description under subject 21 M.351.
P. Child
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2 M.512 Advanced Music Performance

ibject meets with 21 M.480)
P req.: -
G Fall, Spring)
1 33
Con be repeated for credit

Mets with undergraduate subject 21 M.480,
it assignments differ. See description under

sw ject 21M.480.
k A. Thompson, D. Deveau

2 M.515 Vocal Repertoire and Performance

,bject meets with 21 M.410)
Prereq.: -
G Spring)

3
C. n be repeated for credit

Faquired for recipients of the Emerson
S olarship. Other admission by audition. See

cription under subject 21M.410.
Cutter

21M.531, 21M.536 Special Topics in Music

req.: Any two subjects in Music
U Fall, Spring)

its arranged
C n be repeated for credit

21M.533, 21M.538 Special Topics in Music

P req.: Any two subjects in Music
Fall, Spring)

uits arranged [P/D/F]
COn be repeated for credit

Oen to qualified students who wish to pursue
cial studies or projects with members of the

sic Section. Students electing this subject
At secure the approval of the chairman of
Music Section. HASS credit for Special

Topics subjects awarded only by individual
pDitions to the Committee on Curricula. Nor-
rni maximum is 6 units; to count toward
H ASS Requirement, 9 units are required. Ex-
cotional 9-unit projects occasionally approved.
Consult Music Section Office.

21M.539 Advanced Topics in Music

Prereq.: Permission of instructor
U Fall, IAP, Spring)
Umts arranged
Con be repeated for credit

!ortunity for advanced study of musical
os not covered by the regular subject list-

Students seeking an individual program
Iudy with a particular faculty member must
obtain the approval of the Section Head.

C -sult Music Office for Departmental Form.

2 M.540 Selected Topics in Music

Po.req.: Permission of instructor
U Fall, IAP, Spring)
UnAts arranged
Can be repeated for credit

0r portunity for study of musical topics not
ered in the regular curriculum, particularly

eperimental subjects offered by permanent
B' visiting faculty.

)lsult Music Section Office.

21 M.542 IAP Music Topics

Prereq.: Permission of instructor
U (IAP)
Units arranged

Opportunity for study of musical topics not
covered by the regular subjects listings. In-
cludes experimental subjects offered by per-
manent and visiting faculty. Students seeking
an individual program of study with a particular
faculty member must also obtain the approval
of the Section Head.
Consult Music Office for Departmental Form.

21M.545, 21M.546 Research in Music

Prereq.: -
U (Fall, Spring, Summer)
Units arranged

21M.547 Research in Music

Prereq.: -
G (Fall, Spring, Summer)
Units arranged

Directed research on problems occurring in the
production, perception, or cognition of music,
aided by the techniques and discipline of
science and engineering. Individual or group
work. Available also to research assistants for
non-thesis work. May be repeated for credit
with permission.
Coordinator: B. Vercoe.

MuSiC and Media

21 M.565J Writing for Computer
Performance

(Same subject as MAS.642J)
Prereq.: 21M.566
G (Spring)
3-0-6 H-LEVEL Grad Credit

See description under subject MAS.642J.
B. Vercoe

21 M.566J Audio Processing by People and
Machines

(Subject meets with MAS.241, MAS.641J)
Prereq.: MAS.510
G (Fall)
3-0-6 H-LEVEL Grad Credit

See description under subject MAS.241.
B. Vercoe

21 M.570 Computer Music Composition

Prereq.: 21M.565J
G (Fall, Spring)
3-6-3 H-LEVEL Grad Credit
Can be repeated for credit

Directed composition of larger forms of original
writing using computer-processed sound, to be
performed either alone or with voices and/or in-
struments. Includes a weekly seminar in com-
position for the examination of major works
from twentieth-century music literature and for
the presentation and discussion of student
works in progress. Students expected to
produce at least one substantive work to be
performed in public by the end of the term.
Open to qualified undergraduates.
B. Vercoe

21 M.580J Musical Aesthetics and Media
Technology

(Same subject as MAS.825J)
Prereq.: Permission of instructor
G (Fall)
3-3-3 H-LEVEL Grad Credit

See description under subject MAS.825J.
T. Machover

21M.581J Projects in Media and Music

(Same subject as MAS.826J)
Prereq.: 21M.580J
G (Spring)
3-3-6 H-LEVEL Grad Credit
Can be repeated for credit

See description under subject MAS.826J.
T. Machover
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Theater Arts

Consult Theater Arts Headquarters, 4-246, for
the most up-to-date information about
requirements and subject offerings.

The subjects listed below are arranged in
five sections: Foundation subjects; History
and Theory subjects; Intermediate sub-
jects; Practice subjects; and Special
Topics/Advanced subjects. For subjects
dealing with the literature of the theater,
see 21 L.009, 21 L.021, 21 L.422, 21 L.486,
21L.703 in Literature.

Foundation Subjects

21 M.61 1 Foundations of Theater Practice

Prereq.: -
U (Fall)
3-3-6 HASS-D, Category 3

An introduction to the ideas, skills, and aes-
thetic issues which comprise the creation of
the theatrical event. Guest artists and faculty
members introduce the work of different dis-
ciplines such as directing, stagecraft, design,
acting, dramaturgy, and criticism. Readings, in-
class exercises, and scheduled work in design
and/or performance studios help students un-
derstand and experience the basic creative im-
pulse in each area. Each student develops a
portfolio of analysis and research.
B. Cotto-Escalera

21 M.621 Theater and Cultural Diversity in
the US

Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9 HASS-D, Category 3

A study of contemporary North American
theater movements and selected individual
works that are organized around issues of eth-
nic and socio-cultural identity. Class lectures
and discussions analyze samples of African-
American, Chicano, Asian-American, Puerto
Rican and Native American theater taking into
consideration their historical and political con-
text. Performance exercises help students
identify the theatrical context and theatrical
forms and techniques used by these theaters.
Staff

21 M.625 African-American Performance

Prereq.: -
Acad Year 2001-02: U (Spring)
Acad Year 2002-03: Not offered
4-0-8 HASS

Workshop and survey of black modes of perfor-
mance. Subject investigates the musicality,
movement styles, and structures of oratory
central to African-American life. Explores
storytelling, "tall tales" and snapping, the blues
aesthetic and "soul," minstrelsy and social
dance through the prism of plays written by
African-American writers. Examines the par-
ticipatory, communal essence of black perfor-
mance and how that performance functions as
cultural inspiration, as political weaponry, as
art, as religion, and as an entertaining social
safety valve. Required readings, written es-
says, and mid-term writing project in addition
to creation of short performance pieces.
T. DeFrantz

History and Theory

21 M.654 Selected Studies in Theater

(Subject meets with SP.593)
Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9 HASS

Focused study of a specific non-European or
North American theater, its practice, and
theory. A semester's work may center on the
theater of a particular culture such as Asia,
Africa, Latin America, or particular theater
forms such as feminist, Afro-American, Latino,
and gay and lesbian.
Staff

Intermediate Subjects

21 M.655 Script Analysis

Prereq.: One introductory subject in acting or
design
U (Fall)
3-0-9 HASS, Cl-H

Detailed study of selected playscripts for ac-
tors, directors, and designers focusing on struc-
tural, thematic, and aesthetic components, and
the problems of translating conceptual material
to its active, visual life in preparation and per-
formance. Students study three texts from a
range of periods and styles over the course of
the semester. The final project includes an
analysis of a fourth text of the student's choos-
ing from the point of view of one particular field
of theater practice.
M. Ouellette

21 M.659 Production Seminar

Prereq.: -
U (Fall)
3-0-6 HASS

Seminar pursues detailed study of a particular
playtext or theme and is related to some
planned production activity during the followg
Independent Activities Period. Seminar ac-
tivities may include guest speakers from
various disciplines who approach some aspec:t
of the playtext or theme from the perspective
of their fields; various theatrical practitioners
and critical and scholarly presentations by
seminar members. Participation in the IAP
production is not required.
B. Cotto-Escalera

21 M.665 Theater of Latin America

Prereq.: -
U (Spring)
3-0-9 HASS

Explores Latin America's cultural richness a:
socio-political diversity through the work of
major Latin American playwrights. Students ex-
perience Latin American collective creation
methods through classroom exercises. Subjt-ct
is a blend of academic study and theatrical
play. Students have the option of doing read
ing and writing assignments in Spanish.
B. Cotto-Escalera

21 M.670J Traditions in American Concert
Dance: Gender and Autobiography

(Same subject as SP.591J)
Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS-D, Category 3

Explores forms, content, and contexts of world
traditions in dance that played a crucial role in
shaping American concert dance with attention
to issues of gender and autobiography. Ex-
plores artistic lives of dance artists Katherine
Dunham, Alvin Ailey, Isadora Duncan, Martha
Graham, and George Balanchine as American
dance innovators. Lectures and discussions
analyze these artists' works, taking into con-
sideration historical and political contexts.
Viewing assignments and attendance of Bos-
ton-area dance performances help students
identify visual, musical, and kinesthetic undc
pinnings of choreographic structure.
T. DeFrantz
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21 M.675 Dance Theory and Composition

Piereq.: 21 M.700 or permission of instructor
Acad Year 2001-02: Not offered
Auad Year 2002-03: U (Fall)
4-0-5 HASS

Explores aesthetic and technical underpin-
n ngs of contemporary dance composition.
Basic compositional techniques discussed and
practiced with an emphasis on principles such
as weight, space, time, effort, and shape. Prin-
ciples of musicality considered and developed
by each student. Working together, students
create short compositions to help them under-
stand the range of possibilities available when
w('rking with the medium of the human body.
Sxlected viewing and reading exercises aug-
p unt classroom work. Class attends at least
two professional dance events in the Boston
area.
T DeFrantz

Fractice Subjects

21 M.700 Introduction to Acting

Pwereq.: -
b Fall, Spring)
4 0-5 HASS

Explores the actor's tools: body, voice, mind,
imagination, and the essential self. Through
studio exercises, students address issues of
hnnesty and creativity in the theatrical mo-
nnt, and begin to have a sense of their
s5'engths and limitations as communicating
t.atrical artists. Provides an opportunity for
s* dents to discover their relationship to "the
ciner": in the acting partner, the group, the en-
v ,nment, and the audience. Regular read-
ngs in acting theory also put studio work in

c ntext.
k Mancuso, M. Ouellette, Staff

21 M.702 Voice and Speech for the Actor

F -req. --

( Spring)
.2-5 HASS

Cn be repeated for credit

ncentrates upon freeing the natural voice,
minating in the actor's ability to work in any

-Ie. The whole progression of Linklater's ap-
oach to voice is taught. Although the focus is
'ng, students not primarily interested in
ater but interested in developing their
ces may find this class useful. Taught by
akespeare and Company staff.
3ff

21 M.704 Musical Theater Workshop

Prereq.: 21 M.700 or previous experience in
musical theater required
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
4-0-5 HASS

Intermediate workshop introduces students to
the art and technique of musical theater perfor-
mance. Movement, singing, and acting are ex-
plored during the semester, with a focus on
the use of the body as an expressive tool. Stu-
dents develop an understanding of how musi-
cals are composed and the nature of the
actor's contribution to this dynamic form.
T. DeFrantz

21 M.705 The Actor and the Text

Prereq.: 21 M.700 or permission of instructor
U (Fall, Spring)
4-0-5 HASS
Can be repeated for credit

Gives students who have begun the process
of bringing themselves to a dramatic moment
the opportunity to apply their skills to scripted
material. Studio work in this class further
develops the completeness, spontaneity, and
honesty of expression of the actor's body, im-
agination, and voice; and introduces written
material and the problems of synthesizing the
self, the moment, and the scripted word. Week-
ly rehearsals with a scene partner.
J. Sonenberg, M. Ouellette

21 M.706J Identity Politics in Performance

(Same subject as SP.594J)
Prereq.: 21 M.700 or permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
4-3-2 HASS

In this performance workshop, students
engage in the creation of theatrical material
that explores current political and academic
debates on identity issues. Includes practical
performance work; discussion of selected read-
ings about identity politics in performance; and
study of dramatic texts, videos, and performan-
ces that focus on identity issues. Each
semester focuses on a different theme
(gender, class, race, or sexual orientation).
B. Cotto-Escalera

21 M.707 Theater and Collective Creation

Prereq.: 21 M.700 or permission of instructor
U (Fall)
4-0-5 HASS
Can be repeated for credit

Explores the process of creating theatrical
events through group work and collective crea-
tion methodologies. Study of the collective
creation techniques of internationally
renowned theatre groups. Students create
original performance works born of their own
ideas, concerns, feelings, and motivations.
K. Mancuso

21M.731 Principles of Design

Prereq.: -
U (Fall)
3-3-3 HASS
Can be repeated for credit

Deals with more advanced design theories
and textual analysis. Emphasis on script
analysis in general, as well as from a
designer's perspective. Students also refine
technical skills in rendering and presentation,
historical research, and analysis. Class ses-
sions include interaction with student/faculty
directors and other staff designers. Goal is for
students to approach text with a fresh vision
and translate that vision into design for perfor-
mance.
W. Fregosi, L. Held, M. Katz

21 M.732 Costume Design for the Theater
(New)

Prereq.: 21M.731 or permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-3-3 HASS

Intermediate workshop designed for students
who have a basic understanding of the prin-
ciples of theatrical design and who want a
more intensive study of costume design and
the psychology of clothing. Students develop
designs that emerge through a process of char-
acter analysis, based on the script and direc-
torial concept. Period research, design, and
rendering skills are fostered through practical
exercises. Instruction in basic costume con-
struction, including drafting and draping, pro-
vide tools for students to produce final projects.
L. Cocuzzo-Held

21 M.733 Design for the Theater: Scenery
(New)

Prereq.: 21 M.731 or permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-3-3 HASS

Examines theory of currently practiced scenic
design, alternative traditions in use of perfor-
mance space, and relationship to audience in
other cultures and eras. Four play scripts and
one opera or dance theater piece are
designed after being analyzed in depth, explor-
ing internal workings and relationship to the so-
cial, political, artistic, and cultural milieu of the
era of creation and of the current audience.
Students are encouraged to work in a variety
of two- and three-dimensional media in
developing ideas.
W. Fregosi
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21 M.734 Lighting Design for the Theater
(New)

Prereq.: 21 M.731 or permission of instructor
Acad Year 2001-02: U (Fall)
Acad Year 2002-03: Not offered
3-3-3 HASS

Examines field of theatrical lighting design. Stu-
dents gain overall technical working
knowledge of tools of the trade, and learn how
and where to apply them to final design. Ex-
plores artistic, conceptual, and collaborative
sides of the craft. "Hands on" approach, with
several classes spent in the theater. Students
tour several off campus spaces and learn how
theater architecture affects lighting design
choices. Final project required where students
execute a fully realized production (frequently
a dance concert) from start to finish.
K. Perlow

21 M.735 Technical Design: Scenery,
Mechanisms, and Special Effects
(Revised Content)

Prereq.: 21 M.740 or permission of instructor
Acad Year 2001-02: U (Spring)
Acad Year 2002-03: Not offered
3-3-3 HASS

Looks at special structural and artistic challen-
ges of theatrical scenery, effects, and construc-
tion needs. Explores the technical design
process from initial meetings to realization on
stage. Emphasizes safety, budgeting, and
problem solving. Work includes actual produc-
tion assignments and paper design projects.
Final project required to explore each student's
specific interests.
M. Katz

21 M.740 Introduction to Stagecraft

Prereq.: -
U (Spring)
3-3-3 HASS

Introduces students to the variety and scope of
stagecraft while they learn basic shop skills.
Students develop shop vocabulary and learn
basic skills, including the safe use of all shop
machines, basic handwork skills, names and
uses of tools, and an overview of the various
activities that go on in each shop. In each
seven-week segment, students complete a
project that uses all basic skills.
W Fregosi, L. Held

21M.781 Playwriting I
(Revised Units)

Prereq.: -
U (Fall, Spring)
3-0-9 HASS

An introduction to the craft of writing for the
theater. Through weekly exercises and work
on a sustained piece, students explore the
problems of scene structure, action, and their
relation to the dialogue. Class meetings in-
clude examination of produced playscripts and
discussion of student work.
L. Harrington

21 M.785 Playwrights' Workshop

(Subject meets with 21 M.789)
Prereq.: 21 M.781 or permission of instructor
U (Spring)
3-2-7 HASS
Can be repeated for credit

Continued work in the development of
playscripts for the theater. Writers work on sus-
tained pieces in weekly workshop meetings, in-
dividual consultation with the instructor, and in
collaboration with student actors, directors,
and designers from the Dramashop and
Shakespeare Ensemble. Fully developed
scripts eligible for inclusion in the Playwrights'
Workshop Production.
A. Brody

21 M.789 Playwrights' Workshop

(Subject meets with 21 M.785)
Prereq.: 21 M.781 or permission of instructor
G (Spring)
3-2-7
Can be repeated for credit

Meets with 21 M.785 but assignments differ.
See description under subject 21 M.785.
A. Brody

21 M.790 The Director's Craft
(Revised Units)

Prereq.: 21 M.700 and 21 M.655 or permission
of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
4-0-5 HASS

Explores several models of directing, each
with its unique structures, philosophy, terminol-
ogy, and techniques. Exploration is intended to
lead to the development of an individual voice
for each student and clarity in his/her direc-
torial point of view. Class sessions concentrate
on how a point of view is arrived at through
analysis of material and the way the results
are rendered with the basic tools of theater. All
points of view are honored as long as they can
be actively supported by the work.
J. Sonenberg, M. Ouellette

Special Topics/Advanced Subjects

21 M.805 Theater Practicum

Prereq.: At least one studio subject or permis-
sion of instructor
U (Fall, IAP, Spring)
0-5-1
Can be repeated for credit

Directed practice in acting, directing, or design
on a sustained theater piece, either one-act or
full length, from pre-rehearsal preparation to
workshop production. Consult Theater Arts Of-
fice.
Staff

21 M.830 Acting Techniques of Style

(Subject meets with 21 M.835)
Prereq.: 21 M.700 and 21 M.705
U (Fall)
4-0-5 HASS
Can be repeated for credit

Topics vary from term to term. Subject con-
centrates on Shakespeare: incorporating a
freed body and voice, and looking at the stru-
ture of the verse and the actor/audience
relationship. In the Spring, subject focuses on
modern, Restoration, and twentieth-century
plays, juxtaposing different periods and styles
Taught by Shakespeare and Company and
staff.
M. Ouellette

21M.835 Acting Techniques of Style

(Subject meets with 21M.830)
Prereq.: 21 M.700 and 21 M.705
G (Fall)
4-0-5
Can be repeated for credit

Meets with 21 M.830 but assignments differ.
Graduate students are expected to complete
additional assignments. See description under
subject 21 M.830.
M. Ouellette

21 M.851 Special Topics in Drama

Prereq.: Permission of instructor
U (Fall, IAP, Spring)
Units arranged
Can be repeated for credit

21 M.852 Special Topics in Drama

Prereq.: Permission of instructor
U (Fall, IAP, Spring)
Units arranged [P/D/F]
Can be repeated for credit

Allows students to pursue topics of interest as
independent study. Enrollment requires ap-
proval of the Director of Theater Arts. HASS
credit for Special Topics subjects awarded
only by individual petitions to the Committee
on Curricula. Normal maximum is 6 units; to
count toward HASS Requirement, 9 units are
required. Exceptional 9-unit projects oc-
casionally approved.
Consult Theater Arts Office.

21 M.853 Special Topics in Drama

Prereq.: Permission of instructor
U (IAP)
Units arranged [P/D/F]
Can be repeated for credit

Special project in drama; content description i
IAP guide.
Staff
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21 M.863 Advanced Topics in Theater Arts

Prereq.: Any two subjects in Theater Arts or
,rmission of instructor

U Fall, IAP, Spring)
uCits arranged

in be repeated for credit

C:)portunity for advanced study in theater arts
covered by the regular subject listings. In-

-des experimental subjects offered by per-
nent and visiting faculty. Students seeking
individual program of study with a particular

faculty member must also obtain the approval
- the Director of Theater Arts.

C, nsult Theater Arts Off ice.

2 M.864 Theater Studies

PFereq.: Permission of instructor
G Fall, Spring)

ts arranged [P/D/F]
Can be repeated for credit

Caoortunity for the study of theatrical topics
covered in the regular curriculum, par-
Jarly experimental subjects offered by facul-
r visiting faculty.

nsult J. Sonenberg.

21M.865 Research in Theater

Pipreq.: Permission of instructor
( Fall, Spring)

Uits arranged
n be repeated for credit

cted research of advanced theatrical sub-
s occurring in either the performance or
aretical spheres. May be repeated for credit
I permission.
fsult J. Sonenberg.

21 4.871 Selected Topics in Theater Arts
Ireq.: -

J Fall, Spring)
Uits arranged
Can be repeated for credit

C portunity for study of topics in theater arts
covered by the regular subject listings, par-

ularly experimental subjects offered by per-
nent and visiting faculty.

C nsult Theater Arts Office.

21 M.873 IAP Theater Arts Topics
req.: Permission of instructor
AP)
.s arranged

portunity for the study of theater arts topics
covered by regular subject listings, includ-
axperimental subjects offered by per-
ient and visiting faculty. Students seeking
ldividual program of study with a faculty
nber must also obtain the approval of the
ctor of Theater Arts. Consult Theater Arts

ce for departmental form.
Cotto-Escalera

For individual research in Music and
T-. ater Arts, register for 21M.UR or
2 /IURG. For Music pre-thesis tutorial,
'c ister for 21M.ThT. For undergraduate

sis, register for 21 M.ThU. Descriptions
Of hese subjects can be found in the begin-

g of this section under 21.UR, 21.URG,
rhT, and 21.ThU.

Program in Writing and
Humanistic Studies

Consult Program in Writing and Humanistic
Studies Headquarters, 14E-303, for the most
up-to-date information about requirements and
subject offerings.

The subjects listed below are grouped in
the four major areas of the Program in Writ-
ing and Humanistic Studies: 1) Exposition
and Rhetoric; 2) Creative Writing; 3)
Science Writing; and 4) Technical Com-
munication Studies. Within each area, intro-
ductory and advanced subjects are offered.
Introductory subjects are designed for stu-
dents with little or no experience in writing;
advanced subjects are designed for stu-
dents who have mastered the elements of
sentence and paragraph structure and wish
to develop greater competence in one or
more special forms of writing.

21 W.732 Introduction to Technical
Communication
Prereq.: -
U (Fall, Spring)
3-0-9 HASS, Phase One WRIT, Cl-HW

Students intensively review the elements of
sentence and paragraph structure; special
problems in organizing and condensing techni-
cal information; and strategies for writing tech-
nical descriptions, definitions, classifications,
and analyses. Other topics include writing to
different audiences and preparing brief
proposals, lab reports, and graphics. Several
short writing assignments, frequent revisions,
and two short oral presentations required.
Satisfies Phase I of the Writing Requirement.
Enrollment limited.
Staff

21W.734J Writing About Literature

(Same subject as 21 L.010J)
Prereq.: -
U (Fall, Spring)
3-0-9 HASS, Phase One WRIT, CI-HW

See description under subject 21 L.010J.
W. Kelley

Exposition and Rhetoric
Advanced

Introductory

21W.730 Expository Writing

Prereq.: -
U (Fall, Spring)
3-0-9 HASS, Phase One WRIT, CI-HW

For students who wish to write correct, clear,
and effective prose. Attention to constructing
effective sentences and paragraphs. Weekly
writing assignments. Students' writing is dis-
cussed frequently in class. Readings include
essays that exhibit a wide range of rhetorical
techniques. Enrollment limited.
Staff

21W.731 Writing and Experience

Prereq.: -
U (Fall, Spring)
3-0-9 HASS, Phase One WRIT, Cl-HW

Students study the mechanisms by which fic-
tion writers, essayists, and poets transform
their experience into scenes, voices, and argu-
ments. Attention given to sentence mechanics,
paragraphing, punctuation, and word choice.
In weekly workshops, students present their
writing to members of the group, and exten-
sive revising is required. Satisfies Phase I of
the Writing Requirement. Enrollment limited.
Staff

21W.735 Writing and Reading the Essay

Prereq.: 21W.730 or equivalent, or excellent
writing sample and permission of instructor
U (Fall, Spring)
3-0-9 HASS-D, Category 1, CI-H

Exploration of formal and informal modes of
writing nonfiction prose. Extensive practice in
composition, revision, and editing. Reading in
the literature of the essay from the Renais-
sance to the present, with an emphasis on
modern writers. Classes alternate between dis-
cussion of published readings and workshops
on student work. Individual conferences.
K. Manning, R. Faery

21W.736 News Writing

Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9 HASS

An introduction to the basics of print jour-
nalism, including an overview of journalistic
ethics and life in the newsroom. Students learn
basic reporting techniques, interviewing, and
news writing, with an emphasis on accuracy,
clarity, and brevity. Most writing done in class
whereby students learn to write under time
pressure, as well as in a distracting environ-
ment. Techniques of investigative reporting -
including interviewing and research into public
and private sources - are assigned on a
weekly basis for outside classroom work.
B. D. Colen
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21W.739J Darwin and Design

(Same subject as 21 L.448J)
Prereq.: -
U (Fall)
3-0-9 HASS-D, Category 2, Cl-H

See description under subject 21 L.448J.
W. Haas

21W.740 Writing Autobiography and
Biography

Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9 HASS

Writing autobiography is used as a vehicle for
improving style and studying the nuances of
the language. Literary works are read with an
emphasis on different forms of autobiography
(essay, fiction, etc.). Students examine various
stages of life, significant transitions, personal
struggles, and memories translated into narra-
tive prose, and discusses: 1) what it means for
autobiographer and biographer to develop a
personal voice; and 2) the problems of reality
and fiction in autobiography and biography.
Students write in either or in both modes.
C. Griffin Wolff

21W.742 Writing About Race

Prereq.: -
U (Spring)
3-0-9 HASS, Cl-H

Race has preoccupied many writers both here
and in the entire world. Students read William
Faulkner, Toni Morrison, James Baldwin, Ber-
nard Malamud, J. M. Coetzee among others,
and write about race and ethnicity either in the
form of biography or fiction. Students may
write short or longer pieces. Work is read and
discussed in class and, if necessary, revised,
incorporating comments and criticism elicited
in discussion.
R. Faery

21W.745 Advanced Essay Workshop

Prereq.: Permission of instructor
U (Spring)
3-0-9 HASS
Can be repeated for credit

For students with experience in writing nonfic-
tional prose. Advanced study of rhetorical
strategies and techniques of prose style. Con-
siderable writing and revision required. In add-
tion to analyzing the work of class members,
students read and discuss the work of distin-
guished essayists chosen to represent a range
of prose styles, subjects, and biographical pat-
terns.
C. Griffin Wolff

21W.746 Humanistic Perspectives on
Medicine: From Ancient Greece to Modern
America

Prereq.: -
Acad Year 2001-02: U (Spring)
Acad Year 2002-03: Not offered
3-0-9 HASS-D, Category 5

For students with experience in nonfiction
prose and interest in the non-science side of
medicine. Advanced study of the art of essay
(form, style, techniques of persuasion) and
practice of that form. Students required to
write substantial essays and revise their work.
Students read and discuss the writings of dis-
tinguished physicians from antiquity to the late
twentieth century.
S. Klingenstein

21W.747 Rhetoric

Prereq.: -
U (Fall, Spring)
3-0-9 HASS-D, Category 2, Cl-H

For students with a special interest in learning
how to make forceful arguments in written
form. Studies the forms and structures of ar-
gumentation, including organization of ideas,
awareness of audience, methods of per-
suasion, evidence, factual vs emotional argu-
ment, figures of speech, and historical forms
and uses of arguments.
S. Strang

21W.749 Documentary Photography and
Photojournalism: Still Images of a World in
Motion
(New)

(Subject meets with CMS.935)
Prereq.: Permission of instructor
U (Spring)
3-0-9 HASS

Designed to increase students' understanding
of, appreciation for, and ability to do documen-
tary photography and photo journalism. Each
three-hour class is divided between a discus-
sion of issues and readings, and a group criti-
que of students' projects. Students must have
their own photographic equipment and be
responsible for processing and printing: either
by student or commercial lab. Students must
show basic proficiency with their equipment.
Readings include Susan Sontag, Robert
Coles, Ken Light, Eugene Richards, and
others. Previous photographic experience re-
quired. Enrollment is limited to 15.
B. D. Colen

Creative Writing

The following Theater Arts Playwriting subjects
may be taken to satisfy requirements for the
major or minor in creative writing: 21 M.781
Playwriting I (Intro) and 21M.785 Playwrights'
Workshop (Adv).

Introductory

See subject 21W.731.

21W.755 Writing and Reading Short Stories

Prereq.. -
U (Fall, Spring)
3-0-9 HASS

Introduction to the short story. Students write
stories and short descriptive sketches. Read-
ings from European and American stories from
the eighteenth, nineteenth, and twentieth cen-
turies. Class discussion of students' writing
and of the assigned stories in their historica
and social contexts.
S. Alter, Staff

21W.756 Writing and Reading Poems

Prereq.: -
U (Fall, Spring)
3-0-9 HASS

Examination of the formal structural and tex-
tual variety in poetry. Extensive practice in the
making of poems and the analysis of both
students' manuscripts and texts from sixteenth-
through twentieth-century literature. Attempts
to make relevant the traditional elements of
poetry and their contemporary alternatives.
Weekly writing assignments, including some
exercises in prosody.
W. Corbett

Advanced

21W.757 Fiction Workshop

Prereq.: 21W.755
U (Fall, Spring)
3-0-9 HASS
Can be repeated for credit

For students interested in developing their
derstanding of the craft of fiction. Weekly
workshop discussions of students' work foc.
on analysis of structure, style, and charac-
terization. Emphasis on editing and revisic'n
Reading and discussion of nineteenth- and
twentieth-century authors, e.g. Babel, Carvcr,
Chekhov, Faulkner, Kafka, Orwell, Marquez
and Woolf.
A. Desai, A. Lightman, S. Alter

21W.758 Genre Fiction Workshop

Prereq.: A subject in writing short fiction or
equivalent experience
Acad Year 2001-02: U (Fall)
Acad Year 2002-03: Not offered
3-0-9 HASS

Students write stories in such genres as
science fiction, fantasy, horror, crime fiction, in-
ternational thriller, and historical fiction. After a
few introductory lectures and short assign-
ments, most classes are devoted to round-
table discussion of the students' work.
Enrollment is limited to 15 students.
J. Haldeman
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21W.759 Writing Science Fiction

P ereq.: -
L (Fall)

0-9 HASS

students write and read science fiction and
analyze and discuss stories written for the
,ass. For the first eight weeks, readings in
cantemporary science fiction accompany lec-

:;es and formal writing assignments intended
t illuminate various aspects of writing craft as

all as the particular problems of writing
:ence fiction. The rest of the term is given to
und-table workshops on students' stories.
Haldeman

21 W.762 Poetry Workshop

I' ereq.: -
u Fall)

1-9 HASS
Can be repeated for credit

-r students with some previous experience in
poetry writing. Frequent assignments stress

e of language, diction, word choice, line
oeaks, imagery, mood, and tone. Considers

functions of memory, imagination, dreams,
poetic impulses. Throughout the semester, stu-
dents examine the work of published poets.
P vision stressed.
E Funkhouser

21W.763 Modern Science Fiction

P ereq.: -
A cad Year 2001-02: Not offered
A,-ad Year 2002-03: U (Fall)
3 0-9 HASS

3'Sdents investigate novels, short stories, and
p etry from "the Golden Age" to "neuromantic"
s ence fiction: the 1950s to the present. Read-

;s include The Stars My Destination, Double
:ar, Neuromancer, and The Dispossessed,

a well as the previous year's Hugo or Nebular
A vard winner. Students write their own works

science fiction and submit critical analyses
- each other's efforts.

Haldeman

2 W.765J Interactive and Non-Linear
M :rrative: Theory and Practice

Subject meets with 21L.489J, CMS.845)
F :req.: -

Spring)
)--9 HASS

;chniques of creating narratives that take ad-
ntage of the flexibility of form offered by the
mputer. Study of the structural properties of
ak-based narratives that experiment with
ression, multiple points of view, disruptions
ime and of storyline. Analysis of the struc-
a and evaluation of the literary qualities of
nputer-based narratives including hyper-
ts, adventure games, and classic artificial in-
gence programs like Eliza. With this base,

.dents use authoring systems to model a
* ety of narrative techniques and to create
air own fictions. Knowledge of programming
pful but not necessary.
Fendt

21W.766J Contemporary US Women of
Color: Writing and Reading Short Stories

(Same subject as SP.443J)
Prereq.: -
U (Spring)
3-0-9 HASS

Students read short stories by Native
American, Latina, African-American, and Asian-
American women writers and write their own
stories and descriptive sketches. Writing as-
signments and discussions focus on these
themes: reclaiming, reconstruction, and
preserving culture as a source of power and
resistance; storytelling and the use of ethnic
language as a means of celebration and sur-
vival; shifting, contending, and multiple iden-
tities; the costs and advantages of breaking
silence; and tensions between assimilation
and maintaining cultural practices.
H. Lee

21W.770 Advanced Fiction Workshop

Prereq.: Permission of instructor
U (Fall, Spring)
3-0-9 HASS
Can be repeated for credit

For students with some experience in writing
fiction. Concentrates on the ways an author
manipulates his or her audience in the creation
of a particular vision of reality. Studies style;
point of view; distinctions of time and space;
stream-of-consciousness; all the strategies for
making a work of art. Outside readings as-
signed on an individual basis.
A. Desai

21W.771 Advanced Poetry Workshop

Prereq.: Prior manuscript submission required
U (Spring)
3-0-9 HASS
Can be repeated for credit

For students experienced in writing poems.
Regular reading of published contemporary
poets and weekly submission of manuscripts
for class review and criticism. Students ex-
pected to do a substantial amount of rewriting
and revision. Classwork supplemented with in-
dividual conferences.
E. Funkhouser
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Science Writing

Introductory

See subjects 21W.730, 21W.731, 21W.732.

Advanced

21W.776 Science Feature Writing

Prereq.: 21W.736
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS

Students learn to report on science by bringing
to their assignments the insider's knowledge
they have gained as MIT students, but the
perspective and curiosity of an outsider. Re-
search and writing on various topics in science
assigned as outside classroom activities.
Classroom presentations on the craft and his-
tory of science writing serve to guide students
in their own writing assignments. Students
develop writing skills that convey to the reader
of a general interest publication the excite-
ment, lure, and also the daily reality of doing
science. Over the course of the semester a
number of science writers visit the class to
speak about their work and science journalism.
B. D. Colen

21W.777 The Science Essay

Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9 HASS, CI-H

Drawing in part from their own interests and
ideas, students write about science within a
broad cultural context. Students employ a
broad repertoire of literary tools, such as narra-
tive, scene-setting, and attention to larger is-
sues of structure. Students study the work of
other science writers, but subject's focus is
less critical and analytical than synthetical -
on creating works of substance, grace, and
flow that have science and technology as their
subjects.
R. Kanigel

21W.778 Science Journalism

Prereq.: -
U (Fall)
3-0-9 HASS, Cl-H

In this introduction to the craft of science jour-
nalism, students learn to deal with the special
problems that surface in writing about intellec-
tually formidable subjects in the sciences, en-
gineering, medicine, and technology.
Translating difficult ideas can mean both a
gain in readability and a loss in precision. Stu-
dents learn to balance these gains and losses
in their work; analyze magazine articles and
books aimed at a wide range of audiences;
work on interviewing and researching skills;
and write, edit, and extensively revise.
B. D. Colen
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21W.779 Research for Writers and
Journalists
(Revised Content)

Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9 HASS

Students learn how "research" - information-
gathering in its very broadest sense -yields
impressions, images, ideas, and facts, from
which to draw in tackling their subjects. Stu-
dents brainstorm research strategies; arrange,
prepare for, and conduct interviews; use
libraries and archives to best advantage; ex-
ploit computer databases; plan and organize
research trips; place their own eyes, ears, and
emotions in the service of their writing; and or-
ganize the voluminous material that results
from the research-gathering phase of a writing
project. Assignments aim at improving re-
search skills to enrich writing.
R. Kanigel

See subjects 21W.792, 21W.820J.

Technical Communication Studies

Introductory

See subject 21W.732.

Advanced

21W.780 Communicating in Technical
Organizations

Prereq.: -
U (Fall, Spring)
3-0-9 HASS

An exploration of the role that communication
plays in the work of the contemporary en-
gineering and science professional. Emphasis
is placed on analyzing how composition and
publication contribute to work management
and knowledge production, as well as the
"how-to" aspects of writing specific kinds of
documents in a clear style. Topics include:
communication as organizational process,
electronic modes such as e-mail and the Inter-
net, the informational and social roles of
specific document forms, writing as collabora-
tion, the writing process, the elements of style,
methods of oral presentation, and communica-
tion ethics. Case studies used as the basis for
class discussion and some writing assign-
ments. Several short documents, a longer
report or article, and a short oral presentation
are required.
Staff

21W.783 Scientific and Engineering Writing
for Phase 11

Prereq.: -
U (Fall, Spring)
1-0-5 Phase Two WRIT

A brief overview of technical writing; topics in-
clude document structure, graphics, grammar,
and style. Introduces the student to writing sub-
stantial technical documents that reflect the
student's expertise. Meets every other week.
Fall Term: M. Belmonte, Staff
Spring Term: D. Custer, M. Belmonte

21W.785 Communicating in Cyberspace

Prereq.: -
U (Fall, Spring)
3-0-9 HASS

Analysis and authoring of cybertexts. Games,
MUDs, Web home pages, multimedia essays,
and other kinds of digital communication are
studied in terms of traditional theories of
rhetoric to articulate elements of the new
cyber-rhetoric for digital/multi/hyper-media.
Techniques of creating cybertexts for the com-
munication of ideas and information. Study of
the history and theory of contemporary com-
puter communication. On the basis of this
analysis, students design their own cybertexts
for display and discussion. No prior knowledge
of programming necessary.
E. Barrett

21W.792 Science Writing and Technical
Communication Internship

Prereq.: 21W.778 or 21W.780
U (Spring)
0-12-0 HASS
Can be repeated for credit

Part-time internships in Boston-area media
and industries are arranged for students wish-
ing to develop professional writing and publish-
ing skills. Students planning to take this
subject must contact the instructor by Novem-
ber of the previous term.
P. Kanigel

21 W.794 Graduate Technical Writing
Workshop

Prereq.: -
G (IAP)
1-0-1

Draft a thesis proposal, thesis chapter, journal
article, progress report, or specification, and
review basics of engineering writing. Sessions
cover the processes of organizing and drafting
professional papers, improving writing style,
and revising documents. Students determine
own projects; each project increment receives
instructor's editorial suggestions.
J. Paradis

21W.798, 21W.799 Special Topics in Writing

Prereq.: -
U (Fall, Spring)
Units arranged
Can be repeated for credit

Primarily for students pursuing writing ad-
vanced projects with the assistance of a mem-
ber of the Writing Program. Students electing
this subject must secure the approval of the
Director of the Writing Program and its Comri
tee on Curriculum. HASS credit for Special
Topics subjects awarded only by individual
petitions to the Committee on Curricula. Nor-
mal maximum is 6 units; to count toward
HASS Requirement, 9 units are required. Ex-
ceptional 9-unit projects occasionally ap-
proved. 21W.798 is P/D/F.
J. Paradis

21W.800 Practicum in Expository Writing

Prereq.: -
U (Fall, Spring)
2-0-4

Designed as a practicum tied to a specific intro-
ductory subject (e.g., 9.00, 17.115J, 17.241)
for students in that subject who wish to gain ir-
depth instruction in written and oral com-
munication. Weekly writing assignments,
frequent opportunities for revision, preparatiun
of oral and written reports, training in informal
discussion skills, and extensive peer review.
Assignments pertain to the class to which the
practicum is tied. Enrollment limited to 15 st.
dents per section.
L. Perelman

21 W.801 Practicum in Social Science
Writing

Prereq.: -
U (Spring)
2-0-4

Designed as a practicum tied to a specific ad-
vanced social science subject for students in
that subject who wish to gain in-depth instruc-
tion in written and oral communication. Weekly
writing assignments, frequent opportunities for
revision, preparation of oral and written
reports, training in discussion and leadership
skills, and extensive peer review. Assignments
pertain to the class to which the practicum is
tied. Enrollment limited to 15 students per se,.
tion.
L. Perelman
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21W.803 Practicum in Science and
Engineering Writing

Prereq.: -
U (Fall, Spring)
2-0-4 Phase Two WRIT

Designed as a practicum tied to a specific tech-
nical subject for students in that subject who
wish to gain in-depth instruction in written and
oral communication. Weekly writing assign-
ments, frequent opportunities for revision,
preparation of oral and written reports, training
in discussion and leadership skills, and exten-
sive peer review. Assignments pertain to the
technical class to which the practicum is tied;
some assignments highlight organization and
managerial aspects of the technical project.
Subject may require use of the Networked
Educational Online System (NEOS). Enroll-
ment limited to 15 students.
L. Perelman

21W.804 Practicum in Engineering
Communication and Organizational Skills

Prereq.: -
U (Fall, Spring)
2-0-2 Phase Two WRIT
Can be repeated for credit

Intended for students enrolled in 16.684. Inten-
sive weekly instruction and practice in the
various forms of written and oral communica-
tion required in 16.684. Weekly assignments
connected to assignments in 16.684, with fre-
quent opportunities for revision and extensive
peer review, preparation of oral and written
reports, and training in consensus building,
teamwork, discussion and listening skills, time
management, and project planning.
L Perelman

21W.810J Is Technology Eradicating
Nature?
(New)

(Same subject as STS.463J)
Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

A close examination of classic works, mostly
American and mostly fiction, about the conflict
between advancing technology and first (non-
human) nature. Particular attention to the be-
havioral, societal, and ecological implications
of technological change. Readings include
works of Thoreau, Melville, Henry Adams,
Veblen, Schumpeter, H.G. Wells, and DeLillo.
Frequent short papers and one longer paper,
with feedback on writing and student reports to
the class on their work. Open to under-
graduates with permission of instructor.
R. H. Williams, L. Marx

21W.820J Writing: Science, Technology,
and Society

(Same subject as STS.477J)
Prereq.: STS.210J/21H.991J
G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject STS.477J.
K. Manning

For individual research in Writing and
Humanistic Studies, register for 21W.UR or
21W.URG. For Writing and Humanistic
Studies pre-thesis tutorial, register for
21W.ThT. For undergraduate thesis,
register for 21W.ThU. Descriptions of these
subjects can be found in the beginning of
this section under 21.UR, 21.URG, 21.ThT,
and 21.ThU.

Please note: Philosophy subjects are listed
under Course 24, Linguistics and
Philosophy.

Subjects in Science, Technology, and
Society are listed under that heading in this
chapter.

Information about the following programs
may be found within the description of the
School of Humanities and Social Science in
this catalogue:

American Studies
Ancient and Medieval Studies
Film and Media Studies
Latin American Studies
Psychology
Russian Studies
Women's Studies
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Course 22 Nuclear Engineering

For degree requirements, see listing in
Chapter VII under the School of
Engineering.

Undergraduate Subjects

22.UR Undergraduate Research
Opportunities Program

Prereq.: -
U (Fall, Spring, Summer)
Units arranged [P/D/F]
Can be repeated for credit

22.URG Undergraduate Research
Opportunities Program

Prereq.: -
U (Fall, Spring, Summer)
Units arranged
Can be repeated for credit

The Undergraduate Research Opportunities
Program is an excellent way for undergraduate
students to become familiar with the Depart-
ment of Nuclear Engineering. Student re-
search as a UROP project has been
conducted in areas of fission reactor studies,
utilization of fusion devices, applied radiation
physics research, and biomedical applications.
Projects include the study of engineering
aspects for fusion and fission energy sources,
and utilization of radiations. UROP Depart-
ment Coordinator: S. H. Chen.
S. H. Chen

22.ThU Undergraduate Thesis

Prereq.: -
U (Fall, Spring)
Units arranged
Can be repeated for credit

Program of undergraduate research, leading
to the writing of an S.B. thesis, to be arranged
by the student and appropriate MIT faculty
member. See department undergraduate head-
quarters.
A. Kadak

22.002 Management in Engineering

Prereq.: -
U (Fall)
3-0-9

Engineering School-Wide Elective Subject.
Description given at end of this chapter in
SWE section on page 637.
A. V. dArbeloff, J.-H. Chun

22.011 Seminar in Nuclear Engineering_

Prereq.: -
U (Fall)
2-0-4

Surveys the range of topics covered by the
Department. Introductory discussion of the
basic phenomena of fission and fusion power,
and related aspects of reactor design. The
many applications of nuclear engineering for
research in biology, earth sciences, medicine,
and physics are discussed by guest lecturers
from the appropriate discipline. A demonstra-
tion of the MIT Reactor as a research tool is
given.
A. Kadak

22.012 Seminar in Fusion and Plasma
Physics

Prereq.: -
U (Spring)
2-0-4

Lectures and discussion introducing the range
of topics relevant to plasma physics and fusion
engineering. Introductory discussion of the
economic and ecological motivation for the
development of fusion power. Contemporary
magnetic confinement schemes, theoretical
questions, and engineering considerations are
presented by expert guest lecturers. Tour of
Plasma Science and Fusion Center experimen-
tal facilities.
K. Molvig

22.013 Applications of Radiation Science
and Technology in Biomedical Research

Prereq.: -
U (Fall)
2-0-4

Seminar lectures, led by practicing clinicians
and scientists in a case presentation format,
on current research topics and specific
projects in the biomedical field in which radia-
tion science and radiological engineering play
an important role. Emphasis on nuclear imag-
ing techniques such as magnetic resonance
and positron emission tomography, and on
radiation therapy. Term paper required. Lec-
tures shared with freshman advisor seminar
22.A09 Career Options for Biomedical Re-
search.
S. Yip, B. Rosen

22.02 Introduction to Applied Nuclear
Physics

Prereq.: 8.02, 18.02
U (Spring)
3-0-9 REST

Basic concepts of nuclear physics with em-
phasis on nuclear structure and radiation inter-
actions with matter. Elementary quantum
theory; nuclear forces; shell structure of the
nucleus; alpha, beta, and gamma, radioactive
decays; interactions of nuclear radiations
(charged particles, gammas and neutrons)
with matter; nuclear reactions; fission and
fusion.
K. Molvig

22.021 Nuclear Reactor Physics

(Subject meets with 22.211)
Prereq.: 22.02, 18.03
U (Fall)
4-0-8

Introduces fission reactor physics. Covers rea.
tions induced by neutrons, nuclear fission,
slowing down of neutrons in infinite media, di'-
fusion theory, the few-group approximation,
and point kinetics. Emphasizes the nuclear
physics bases of reactor design and their
relationship to reactor engineering problems.
Three lecture hours per week meeting concut-
rently with graduate subject 22.211, plus a
separate recitation; assignments and quizzes
are different from those in 22.211.
K. F. Hansen

22.03 Engineering of Nuclear Systems

Prereq.: 22.02
U (Fall)
3-0-9

Introduces nuclear engineering in radiation ap-
plications and nuclear reactor design. Basic
principles of nuclear physics, reactor physics
and kinetics; heat-transfer structural analysis.
safety, risk and reliability, and waste treatment
are employed. Lectures focus on the case of a
fission reactor, with emphasis on applications
of engineering disciplines. Application of
materials learned in operation of the MIT Re-
search Reactor is also featured.
M. W. Golay
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22.031 Engineering of Nuclear Reactors

(Subject meets with 22.312)
Prereq.: 2.001, 2.51
U (Fall)
3-0-9

An undergraduate subject that meets with
graduate subject 22.312. Same content but
homework assignments and examinations dif-
fer. See description under subject 22.312.
N. E. Todreas

22.033 Nuclear Systems Design Project

(Subject meets with 22.33)
Prereq.: Permission of instructor
U (Spring)
2-9-4
Can be repeated for credit

An undergraduate subject that meets with
graduate subject 22.33. Same content but
homework assignments and examinations dif-
fer. See description under subject 22.33.
A. C. Kadak

22.04 Radiation Effects and Uses

Prereq.: 22.02
U (Fall)
3-0-9

Introduction to basic properties of ionizing
radiations and their uses in medicine, industry,
science, and environmental studies. Discusses
natural and man-made radiation sources, ener-
gy deposition and dose calculations, various
physical, chemical, and biological processes
and effects of radiation with examples of their
uses, and principles of radiation protection.

C. Yanch

2.055 Biomedical and Industrial
Applications of Radiation

Prereq.: 22.04, 22.09
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
4-0-8

Principles of radiation production, interaction,
and major applications. Systematically discus-
ses various radiation sources, radiation interac-
tion with bulk matter, and computational
techniques for radiation dosimetry and shield-
ing design. Introduces various biomedical and
industrial uses of radiation including magnetic
resonance imaging.

taff

22.058 Principles of Imaging

Prereq.: 18.03, 8.02
U (Fall)
2-2-8

An introduction to the principles of
tomographic imaging and its applications. In-
cludes a series of lectures with a parallel set of
recitations that provide demonstrations of
basic principles. Both ionizing and non-ionizing
radiation are covered, including x-ray, PET,
MRI, and ultrasound. Emphasis on the physics
and engineering of image formation.
[ G. Cory

22.070J Materials for Nuclear Applications

(Subject meets with 22.70J, 3.070J, 3.711J)
Prereq.: 3.091
U (Spring)
3-0-9

An undergraduate subject that meets with
graduate subject 22.70J. Same content, but as-
signments differ. See description under subject
22.70J.
K. C. Russell

22.078 Nuclear Techniques in
Environmental Analysis

(Subject meets with 22.78)
Prereq.: 22.09 or permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
2-6-4

An undergraduate subject that meets with
graduate subject 22.78. Same content but
homework assignments and examinations dif-
fer. See description under subject 22.78.
Staff

22.084 Inventions and Patents

Prereq.: 14.02
U (Fall)
3-0-6

Engineering School-Wide Elective Subject.
Description given at end of this chapter in
SWE section on page 637.
R. H. Rines

22.09 Principles of Nuclear Radiation
Measurement and Protection

(Subject meets with 22.104)
Prereq.: 22.02
U (Spring)
2-6-4 Institute LAB

An undergraduate subject that meets with
graduate subject 22.104. Same content but
homework assignments and examinations dif-
fer. See description under subject 22.104.
R. C. Lanza

22.091 Special Topics in Nuclear
Engineering

Prereq.: -
U (Fall, IAP, Spring, Summer)
Units arranged
Can be repeated for credit

For undergraduates who wish to conduct a
one-term project of theoretical or experimental
nature in the field of nuclear engineering, in
close cooperation with individual staff mem-
bers. Topics and hours arranged to fit
students' requirements.
A. Kadak

22.092 Engineering Internship

Prereq.: -
U (Fall, Spring, Summer)
0-6-0 [P/D/F]
Can be repeated for credit

Provides academic credit for the first two Work
Assignments of XX Il-A students affiliated with
the Engineering Internship Program. Students
register for this subject twice. Students must
complete both Work Assignments in order to
receive the academic credit for this subject. En-
rollment limited to students registered in
Course XXII-A.
K. Czerwinski

22.093 Special Topics in Nuclear
Engineering

Prereq.: -
U (Fall, IAP, Spring, Summer)
Units arranged [P/D/F]
Can be repeated for credit

This subject is graded on a P/D/F basis and is
otherwise equivalent to subject 22.091. Ap-
proval of the Course 22 Undergraduate Office
is required prior to enrolling in 22.093.
A. Kadak

22.096 Quantum Mechanics for Nuclear
Engineers

(Subject meets with 22.96)
Prereq.: -
U (lAP)
1-0-2

Introduction to wave mechanics using optical
analogies and examples from nuclear science
to gain an intuitive understanding of quantum
phenomena. Topics include wave optics and
mechanics, the Schrodinger equation and its
solution in one dimension, the tunnel effect
and radioactive decay, the deuteron and
neutron-proton scattering. Math skills intro-
duced as required. Lectures and computer
simulation demonstrations. Meets with
graduate subject 22.96, but assignments dif-
fer. Graduate students are expected to explore
the subject in greater depth.
S. H. Chen
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Graduate Subjects

Nuclear Physics

22.101 Applied Nuclear Physics

Prereq.: 22.02
G (Fall, Spring)
3-0-9 H-LEVEL Grad Credit

Fundamentals of nuclear physics for engineer-
ing students. Basic properties of the nucleus
and nuclear radiations. Elementary quantum
mechanical calculations of bound-state ener-
gies and barrier transmission probability. Bind-
ing energy and nuclear stability. Interactions of
charged particles, neutrons, and gamma rays
with matter. Radioactive decays. Energetics
and general cross-section behavior in nuclear
reactions.
Fall Term: K. Molvig
Spring Term: S. Yip

22.102 Engineering Principles for Nuclear
Technology

Prereq.: 2.001 and 2.51
G (Fall)
3-0-9 H-LEVEL Grad Credit

Derivation of the basic continuum models used
to describe: energy transport in solids; mass,
momentum, and energy transport in fluids; and
stress, strain, and displacement behavior in
solids. Discussion of various widely used
simplifications to make the models more trac-
table (e.g., one-dimensionality, incompres-
sibility, linear elasticity, etc.). Discussion of
complications which arise such as turbulent
transport processes, two-phase flow, plasticity,
and multi-dimensions. Use of nuclear engineer-
ing applications as examples - from fission,
fusion, and radiation science/technology.
M. S. Kazimi

22.103 Microscopic Theory of Transport_

Prereq.: 22.101
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Discusses basic physical mechanisms of par-
ticle and radiation transport due to microscopic
collisions. Simple explanation of transport coef-
ficients (e.g., diffusivity, viscosity, heat conduc-
tivity, electrical conductivity) and various
nuclear cross sections. Derivation of the micro-
scopic kinetic equation describing transport;
the Boltzmann equation. Derivation of practical
engineering fluid models (e.g., classical ther-
modynamics, the Navier Stokes equations, the
neutron transport equations) from the kinetic
model. Subject material elucidates the com-
mon roots of these widely different models.
Staff

22.104 Nuclear Engineering Laboratory

(Subject meets with 22.09)
Prereq.: 22.101
G (Spring)
2-6-4 H-LEVEL Grad Credit

Combines lectures, demonstrations, and ex-
periments. Review of radiation protection pro-
cedures and regulations; theory and use of (x,
[3, y, and neutron detectors; applications in im-
aging and dosimetry; y-ray spectroscopy;
design and operation of automated data ac-
quisition experiments using virtual instruments.
Spring term only: meets with undergraduate
subject 22.09, but assignments differ.
R. C. Lanza

22.105 Electromagnetic Interactions

Prereq.: 8.02, 8.03, 18.02, 18.03
G (Spring)
3-0-9 H-LEVEL Grad Credit

Principles and applications of electromag-
netism, starting from Maxwell's equations, with
emphasis on phenomena important to nuclear
engineering and radiation sciences. Solution
methods for electrostatic and magnetostatic
fields. Charged particle motion in those fields.
Particle acceleration and focussing. Collisons
with charged particles and atoms. Electromag-
netic waves, wave emission by accelerated
particles, Bremsstrahlung. Compton scattering.
Photoionization. Elementary applications to
ranging, shielding, imaging, and radiation ef-
fects.
J. P. Freidberg

Nuclear Reactor Physics

22.211 Nuclear Reactor Physics I

(Subject meets with 22.021)
Prereq.: 18.076
G (Fall)
3-0-9 H-LEVEL Grad Credit

Introduces problems of fission-reactor physics,
covering nuclear reactions induced by
neutrons, nuclear fission, slowing down of
neutrons in infinite media, diffusion theory, the
few-group approximation, and point kinetics.
Emphasizes the nuclear physical bases of
reactor design and their relation to reactor en-
gineering problems. See description under sub-
ject 22.021.
K. F. Hansen

22.212 Reactor Physics Design Methods

Prereq.: 22.211
G (Spring)
2-0-4 H-LEVEL Grad Credit

The theoretical basis of codes used for reactor
physics design and analysis. Emphasis on the
approximations made to develop practical
design methods (such as CASMO-SIMULATE)
from the basic transport equation. Covered are
topics such as the derivation of the few-group
diffusion theory model from the transport equa-
tion, collision theory for computing few-group
cross sections, and nodal theory for describing
full core criticality and kinetic behavior.
Staff

Nuclear Reactor Engineering

22.312 Engineering of Nuclear Reactors

(Subject meets with 22.031)
Prereq.: 2.001 and 2.51
G (Fall)
3-0-9 H-LEVEL Grad Credit

Engineering principles of nuclear reactors, em-
phasizing power reactors. Power plant ther-
modynamics, reactor heat generation and
removal (single-phase as well as two-phase
coolant flow and heat transfer), and structural
mechanics. Engineering considerations in reac-
tor design.
N. E. Todreas

22.313 Thermal Hydraulics in Nuclear
Power Technology

Prereq.: 22.312
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Advanced topics emphasizing thermo-fluid
dynamic phenomena and analysis methods.
Single-heated channel-transient analysis.
Multiple-heated channels connected at plena.
Loop analysis including single and two-phase
natural circulation. Kinematics and dynamics
of two-phase flows with energy addition. Boil-
ing, instabilities, and critical conditions. Sub-
channel analysis.
Staff

22.314J Structural Mechanics in Nuclear
Power Technology

(Same subject as 1.56J, 2.084J, 13.14J)
Prereq.: Permission of instructor
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Structural components in nuclear power plant
systems, their functional purposes, operating
conditions, and mechanical-structural design
requirements. Combines mechanics techni-
ques with models of material behavior to deter-
mine adequacy of component design.
Considerations include mechanical loading,
brittle fracture, inelastic behavior, elevated
temperatures, neutron irradiation, and seismic
effects.
M. S. Kazimi, 0. Buyukozturk
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2; 33 Nuclear Engineering Design

bject meets with 22.033)
sreq.: 22.212, 22.312
f Spring)
5-4 H-LEVEL Grad Credit

C-n be repeated for credit

oup design project involving integration of
rn lear physics, particle transport, control,
rat transfer, safety, instrumentation,

,iterials, environmental impact, and
economic optimization. Provides students with

,ortunity to synthesize knowledge acquired
uclear and non-nuclear subjects and apply

I knowledge to practical problems of interest
se reactor design and radiation technology
ds. Project for 2001-2002 focuses on
veloping a measurement technique that can
ithesize or image an advanced pebble bed
ctor's nuclear core. Meets with under-

aiduate subject 22.033, but assignments dif-

C. Kadak

22.351 Systems Analysis of the Nuclear
Fu;el Cycle

PF' req.: 22.03 or equivalent
Acad Year 2001-02: Not offered
A :ad Year 2002-03: G (Spring)
3 2-7 H-LEVEL Grad Credit

!, depth technical and policy analysis of
p oblems in, and prospects for, the nuclear
uel cycle. Topics include uranium supply, en-
hment fuel fabrication, in-core physics and
I management of uranium, thorium and

ner fuel types, reprocessing and waste dis-
sal. Principles of fuel cycle economics and
applied reactor physics of both contem-

'rary and proposal thermal and fast reactors
presented. Nonproliferation aspects, dis-

sal of excess weapons plutonium, and trans-
,itation of actinides and selected fission
ducts in spent fuel are examined. Several

stte-of-the-art computer programs will be
povided for student use in problem sets and
tcrm papers.
M S. Kazimi, M. J. Driscoll

2 .38 Probability and its Applications To
Reliability, Quality Control, and Risk
A ;sessment

-req.: Permission of instructor
Fall)
)9 H-LEVEL Grad Credit

erpretations of the concept of probability.
F'usic probability rules; random variables and
c stribution functions; functions of random vari-

'*'es. Applications to quality control and the
ability assessment of mechanical/electrical

'1mponents, as well as simple structures and
Jundant systems. Elements of statistics.

Bayesian methods in engineering. Methods for
iability and risk assessment of complex sys-
ns, (event-tree and fault-tree analysis, com-

mn-cause failures, human reliability models).
Urcertainty propagation in complex systems
M.onte Carlo methods, Latin Hypercube Sam-

p og). Introduction to Markov models. Ex-
. iples and applications from nuclear and
lemical-process plants, waste repositories,

e nd mechanical systems. Open to qualified un-
::rgraduates.
, W. Golay

22.381 Power Reactor Probabilistic Safety
Assessment and Risk-Informed Regulation

Prereq.: permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
2-0-7 H-LEVEL Grad Credit

Potential accident sequences leading to core
damage and containment failure including
hardware failures, common-cause failures,
human performance, and severe accidents.
Quantification of associated (aleatory and epis-
temic) uncertainties. Ranking of accident se-
quences for risk management. Safety goals
and utilization of PSA results in risk-informed,
performance-based regulation (technical
specifications, quality assurance, reactor over-
sight process, and in-service inspection). Ap-
plication of PSA methods to improved
economic performance.
G. Apostolakis

Radiation Interactions and
Applications

22.51 Interactions of Radiation
with Matter

Prereq.: 8.05
G (Fall)
3-0-9 H-LEVEL Grad Credit

Basic principles of interaction of electromag-
netic radiation, thermal neutrons, and charged
particles with matter. Introduces classical
electrodynamics, quantum theory of radiation,
time-dependent perturbation theory, transition
probabilities and cross sections describing in-
teraction of various radiations with atomic sys-
tems. Applications include theory of nuclear
magnetic resonance; Rayleigh, Raman, and
Compton scattering; photoelectric effect; and
use of thermal neutron scattering as a tool in
condensed matter research.
J. Li

22.52J Statistical Thermodynamics of
Complex Liquids

(Same subject as 10.44J, 8.575J)
Prereq.: 8.08, 10.213, or equivalent
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

See description under subject 10.44J.
D. Blankschtein, S. H. Chen

22.53 Statistical Processes and Atomistic
Simulations

Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

Statistical mechanics principles of equilibrium
and time-dependent properties of condensed
states of matter. Phase-space distributions,
time correlations functions, kinetic equations.
Free energy calculations. Stochastic proces-
ses. Continuum and molecular models for
transport phenomena and phase transitions.
Methods and applications of molecular
dynamics and Monte Carlo simulations in
statistical physics and materials science.
S. Yip

22.54 Neutron Physics and Applications

Prereq.: 22.101
G (Spring)
3-0-9 H-LEVEL Grad Credit

Principles of neutron production, reactions and
applications. Introduces fundamental proper-
ties of the neutron. Detailed study of important
neutron production mechanisms and source
characteristics. Discusses neutron reaction
cross sections. Systematically discusses the
theory and applications of neutron diffraction
and scattering including static and dynamic
structure factors, powder diffraction, small-
angle scattering, neutron reflectometry, quasi-
elastic and inelastic neutron scattering, and
magnetic neutron scattering. Term paper re-
quired.
S. Yip, S. H. Chen

22.55J Principles of Radiation Interactions
(Revised Content)

(Same subject as HST.560J)
Prereq.: Permission of instructor
G (Spring)
4-0-8 H-LEVEL Grad Credit

Explores the interaction of radiation with mat-
ter at the microscopic level from both the
theoretical and experimental viewpoints. Em-
phasis on radiation effects in biological sys-
tems. Topics include energy deposition by
various types of radiation, including the crea-
tion and behavior of secondary radiations; the
effects of radiation on cells and on DNA; and
experimental techniques used to measure
these radiation effects. Cavity theory,
microdosimetry and methods used to simulate
radiation track structure are reviewed. Ex-
amples of current literature used to relate
theory, modeling, and experimental methods.
Requires a term paper and presentation.
J. A. Coderre
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22.56J Principles of Medical Imaging

(Same subject as 2.761J, HST.561J)
Prereq.: Permission of instructor
G (Fall)
4-0-8 H-LEVEL Grad Credit

Principles of imaging methods using ionizing
and non-ionizing radiation and ultrasound. Em-
phasis placed on fundamental physics and
mathematics involved in image formation, in-
cluding basic interactions, data acquisition and
reconstruction. Planar radiographic imaging,
multi-dimensional tomography (X-ray CAT,
PET, SPECT), ultrasound, and NMR imaging
covered, with examples of specific medical ap-
plications.
D. Cory, D. Rowell

22.561 J Magnetic Resonance - Analytic,
Biochemical, and Imaging Techniques

(Same subject as HST.584J)
Prereq.: Permission of instructor
G (Spring)
3-0-12 H-LEVEL Grad Credit

See description under subject HST.584J.
B. R. Rosen

22.562J Spatial Aspects of Nuclear
Magnetic Resonance Spectroscopy

(Same subject as HST.562J)
Prereq.: 22.56J or permission of instructor
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Discusses the theory and application of
nuclear magnetic resonance spectroscopy to
questions of the spatial distribution of spins.
Covers NMR imaging, localized spectroscopy,
and local geometries as determined by dif-
fusive processes. The theory is discussed in
terms of the density operator and reciprocal
space (for both imaging and motional studies).
Describes applications to rapid imaging,
dynamic imaging, microscopy, and localized
spectroscopy. Instrumentation and experimen-
tal constraints are also described.
D. G. Cory

22.57J Radiation Biophysics

(Same subject as HST.568J)
Prereq.: 22.101
G (Fall)
4-0-8 H-LEVEL Grad Credit

Discusses ionizing radiation, ultraviolet radia-
tion, and heat and their effects on biological
materials, cells, and tissues. Examines in vivo
and in vitro mammalian systems, and explores
mathematical models for cell survival, em-
phasizing prediction. Covers radiation therapy,
radiation syndromes in humans, and car-
cinogenesis. Environmental radiation sources
also discussed.
K. Held

22.571J General Thermodynamics

(Same subject as 2.451J)
Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 2.451J.
J. L. Smith, Jr.

22.58 Seminar in Radiation Health Physics

Prereq.: -
G (Fall)
2-0-1 [P/D/F]

Introduces many of the pertinent areas of re-
search and concern in the field of Radiation
Health Physics. Topics of weekly seminars in-
clude radiation shielding, waste management,
environmental behaviour of radioactivity, medi-
cal irradiations, methods of detection and
dosimetry, dose reduction, and the regulatory
and legal aspects of radiation; student presen-
tations also required.
Staff

22.581 Radiation Health Physics

Prereq.: -
G (Spring)
3-0-9

Covers topics in internal and external radiation
dosimetry and protection, including radiation
quantities and units, legal guidelines and
regulations, derivations of external dosimetry
calculations, source and facility shielding, path-
ways and bioassays, contamination control,
and current areas of research activity. Environ-
mental radiation exposure, radiation distribu-
tion, and transport dynamics are also covered.
Waste management (categories of sources,
waste characteristics) and disposal (packing
technology, sites, laws, and regulations) are
examined.
J. C. Yanch

22.591 Radioisotope Production and
Applications

Prereq.: -
G (Spring)
3-0-6

Survey of medical, industrial, and scientific
uses of radioisotopes. Description of produc-
tion/distribution infrastructure and its effect on
utility of selected isotopes. Discussion of
desirable features of diagnostic and
therapeutic isotopes, including availability of
generators. Description of database for proper-
ties (extensive) and production (limited).
Physics and technology of principle production
schemes, including nuclear reactor, ion ac-
celerator, and photonuclear. Discussion of
radiochemical separation techniques. Sources
of separated stable isotope for feedback. Re-
search frontiers with emphasis on production
of therapeutic isotopes.
L. M. Lidsky

PlaSmas and Controlled Fusion

22.611J Introduction to Plasma Physics I

(Same subject as 8.613J, 6.651J)
Prereq.: 6.014 or 8.07; 18.04 or 18.075
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 8.613J.
A. Bers, A. Fasoli, /. Hutchinson

22.612J Introduction to Plasma
Physics 11

(Same subject as 8.614J, 6.652J)
Prereq.: 6.651J or 8.613J or 22.61 1J
G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject 8.614J.
B. Coppi, A. Bers

22.615 MHD Theory of Fusion Systems

Prereq.: 22.611J or 6.651J or 8.613J
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Derivation of the basic MHD model from the
Boltzmann equation. Discussion of MHD eqU'
libria in cylindrical, toroidal, and noncircular
tokamaks. Use of MHD equilibrium theory in
poloidal field design. MHD stability theory in-
cluding the Energy Principle, interchange in-
stability, ballooning modes, second region of
stability, and external kink modes. Emphasis
on discovering configurations capable of
achieving good confinement at high beta.
J. P. Freidberg

22.616 Plasma Transport Theory

Prereq.: 22.615
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Description of the processes by which mass,
momentum, and energy are transported in
plasmas, with special reference to magnetic
confinement fusion applications. The Fokker-
Planck collision operator and its limiting forms,
as well as collisional relaxation and equi-
librium, are considered in detail. Special ap-
plications include a Lorentz gas, Brownian
motion, alpha particles, and runaway
electrons. The Braginskii formulation of class-
cal collisional transport in general geometry
based on the Fokker-Planck equation is
presented. Neoclassical transport in tokamaks,
which is sensitive to the details of the magnetic
geometry, is considered in the high (Pfirsch-
Schluter), low (banana) and intermediate
(plateau) regimes of collisionality.
P. Catto

22.62 Fusion Energy

Prereq.: 22.611J
G (Spring)
3-0-9 H-LEVEL Grad Credit

Basic nuclear physics and plasma physics for
controlled fusion. Fusion cross-sections and
consequent conditions required for ignition and
energy production. Principles of plasma con-
finement. Description of present confinement
devices: tokamaks, stellarators and RFPs,
their design and operation. Elementary plasrl ;
stability considerations and the limits imposed
Plasma heating by neutral beams and RF. Out-
line design of an "ignited magnetic confine-
ment reactor."
/. H. Hutchinson
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22.63 Engineering Principles for Fusion
6Ractors

[-.ereq.: Permission of instructor
A ad Year 2001-02: G (Spring)
A-ad Year 2002-03: Not offered

s'-9 H-LEVEL Grad Credit

F sion reactor design considerations: ignition
vices, engineering test facilities, and
fety/environmental concerns. Magnet prin-
)Ies: resistive and superconducting magnets;
vogenic features. Blanket and first wall
sign: liquid and solid breeders, heat

r-.moval, and structural considerations. Heat-
devices: radio frequency and neutral beam.

Vinervini

22.67 Principles of Plasma Diagnostics

R ereq.: 6.651J or 8.613J or 22.61 1J
-ad Year 2001-02: Not offered

ad Year 2002-03: G (Fall)
2 )-9 H-LEVEL Grad Credit

Irroduction to the physical processes used to
measure the properties of plasmas, especially
fusion plasmas. Measurements of magnetic
a A electric fields, particle flux, refractive
index, emission and scattering of electromag-
notic waves and heavy particles; their use to
deduce plasma parameters such as particle
aensity, pressure, temperature, velocity, etc.,
a d hence the plasma confinement properties.
Dscussion of practical examples and assess-
ments of the accuracy and reliability of dif-
f- rent techniques.

H. Hutchinson

22.68J Superconducting Magnets

Same subject as 2.648J)
Prereq.: 2.005, 2.51

ad Year 2001-02: Not offered
ad Year 2002-03: G (Spring)
)-9 H-LEVEL Grad Credit

e description under subject 2.648J.
Iwasa, E. S. Bobrov, J. Minervini,

6 Jayakumar

Nuclear Materials

22.70J Materials for Nuclear
Applications

(Subject meets with 3.070J, 3.711J, 22.070J)
Prereq.: Permission of instructor
Ci (Spring)
3-0-9 H-LEVEL Grad Credit

Introductory subject for students who are not
specializing in nuclear materials. Applications
and selection of materials for use in nuclear ap-
plications. Radiation damage, radiation effects,
and their effects on performance of materials
in fission and fusion environments. Meets with
undergraduate subject 22.070J, but assign-
ments differ.
K. C. Russell

Descriptions of Subjects 589

22.71J Physical Metallurgy

(Same subject as 3.40J)
Prereq.: 3.14 or 3.711J
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 3.40J.
K. S. Kumar

22.72J Corrosion: The Environmental
Degradation of Materials

(Same subject as 3.54J)
Prereq.: 3.00 or equivalent
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 3.54J.
R. M. Latanision, R. G. Ballinger

22.721 Nuclear Fuels

Prereq.: -
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
2-0-4

Introduces students to the design of nuclear
fuels for current and advanced reactor sys-
tems. Radiation effects on cladding and fuel
materials. Corrosion of cladding materials. In-
fluence of design on performance. Thermal,
mechanical, materials science and chemical
engineering principles are applied to fuel
design and performance assessment. Heavy
emphasis on analysis of the fuel as a system.
R. G. Ballinger

22.76 Nuclear Chemical Engineering

(Subject meets with 22.761)
Prereq.: Permission of instructor
G (Fall)
3-1-8 H-LEVEL Grad Credit

Application of chemical engineering to nuclear
fission reactors and nuclear waste reprocess-
ing. Review of chemical kinetics, equilibrium,
and thermodynamics. Chemistry of inorganic
elements used in nuclear technology. Prin-
ciples of chemical separation of radioactive
waste. Examination of separation engineering
processes. Isotopic enrichment techniques
and processes. Chemical behavior of stable
elements and radionuclides in reactor condi-
tions. Laboratory demonstration of
radioisotope separations.
K. Czerwinski

22.761 Inorganic Chemistry for Nuclear
Engineering

(Subject meets with 22.76)
Prereq.: Permission of instructor
G (Fall)
2-0-4

Examination of inorganic chemistry for nuclear
engineering. Introduction of chemical kinetics,
equilibrium, and thermodynamics. Discussion
of symmetry, structure, and metal-ligand inter-
action. Chemistry of inorganic elements used
in nuclear technology.
K. Czerwinski

22.77 Nuclear Waste Management

Prereq.: 22.76 or permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Introduces scientific and engineering aspects
of the management of spent fuel, reprocessed
high-level waste, low-level wastes, and decom-
missioning wastes. Characteristics and clas-
sification of nuclear wastes and waste forms.
Fundamental processes and governing equa-
tions of radionuclide transport in the environ-
ment. Discussion of performance assessment
for repositories. Design principles and evalua-
tion methods for geologic waste disposal sys-
tems. Final web-based project.
K. Czerwinski

22.78 Nuclear Techniques in Environmental
Analysis

(Subject meets with 22.078)
Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
2-6-4 H-LEVEL Grad Credit

Presents a general review of nuclear chemistry
with detailed explanation of instrumental and
radiochemical neutron activation analysis.
Other nuclear analytical techniques such as
prompt gamma activation analysis, instrumen-
tal photon activation analysis, and isotope dilu-
tion are also addressed. Application of trace
element analysis techniques to air and water
pollution studies and other technical issues are
presented.
Staff

Systems, Policy, and EConomiCs

22.81 1J Sustainable Energy

(Same subject as 10.391J, 1.818J, 2.65J,
3.564J, 11.371J, ESD.166J)
Prereq.: Permission of instructor
G (Spring)
3-1-8 H-LEVEL Grad Credit

See description under subject 10.391J.
J. Tester, M. W. Golay, J. Howard,
D. H. Marks, E. Drake, M. Driscoll, W. Peters

22.812J Nuclear Energy Economics and
Policy Analysis

(Same subject as ESD.163J)
Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

An examination of current economic and policy
issues in the electric power industry, focusing
on nuclear power and its fuel cycle. Introduces
techniques for analyzing private and public
policy alternatives, including discounted cash
flow methods and other techniques in en-
gineering economics. Application to specific
problem areas, including nuclear waste
management and weapons proliferation. Other
topics include deregulation and restructuring in
the electric power industry.
R. K. Lester



School of Engineering

22.813 Application of Technology

Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

Engineering School-Wide Elective Subject.
Description given at end of this chapter in
SWE section on page 637.
J. Deutch, R. Lester

22.82 Engineering Risk-Benefit Analysis_
Prereq.: 18.02
G (Spring)
3-0-6 H-LEVEL Grad Credit

Engineering School-Wide Elective Subject.
Description given at end of this chapter in
SWE section on page 637.
G. Apostolakis, A. R. Odoni

22.821 Dynamic Strategic Planning

Prereq.: Permission of instructor
G (Fall)
3-0-6 H-LEVEL Grad Credit

Engineering School-Wide Elective Subject.
Description given at end of this chapter in
SWE section on page 637.
R. de Neufville, J. P. Clark, F. Field

22.822J Strategic Analysis for
Environmental Policy Planning, Design,
and Implementation

(Same subject as 1.141J, 3.563J, ESD.121J)
Prereq.: 1.146 or 2.192 or 3.56 or 13.62 or
16.861 or ESD.71 or 11.200 or 11.205
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-6 H-LEVEL Grad Credit

See description under subject 1.141 J.
D. H. Marks, R. de Neufville, J. Clark,
D. Sadoway

22.823J System Dynamics for Engineers

(Same subject as 1.143J, ESD.74J)
Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

System dynamics is a modeling technique
which has proven very valuable in modeling
and simulating a variety of social, political, and
managerial systems. Subject introduces the
methodology and then develops applications
to large-scale engineering systems, such as
the design and construction of mega projects;
the impacts of organization on system perfor-
mance; and the interrelationships between
technical systems and the social/political con-
text in which such systems operate.
K. F. Hansen

22.843J Technology, Productivity, and
Industrial Competition

(Same subject as 17.172J, ESD.64J)
Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

An analysis of the relationships between tech-
nological innovation, productivity growth, and
industrial competitiveness. Examines alterna-
tive models of industrial performance at the
enterprise, industry, and national levels.
Several industry case studies. Surveys recent
developments in industrial policies in the US
and other advanced industrialized nations.
R. K. Lester

General

22.901-22.904 Special Problems in
Nuclear Engineering

Prereq.: Permission of instructor
G (Fall, IAP, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

For graduate and advanced undergraduate stu-
dents who wish to conduct a one-term project
of a theoretical or experimental nature in the
nuclear engineering field, in close cooperation
with individual staff members. Arrangement of
topic and hours to fit students' requirements.
S. H. Chen

22.905 Special Topics in Nuclear
Engineering

Prereq.: Permission of instructor
G (Fall, IAP, Spring, Summer)
Units arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Special topics for graduate and advanced un-
dergraduate students.
S. H. Chen

22.911 Seminar in Nuclear Engineering

Prereq.: -
G (Fall)
2-0-1 [P/D/F]
Can be repeated for credit

22.912 Seminar in Nuclear Engineering

Prereq.: -
G (Spring)
2-0-1 [P/D/F]
Can be repeated for credit

Restricted to graduate students engaged in
doctoral thesis research.
R. Ballinger, K. Czerwinski, /. Hutchinson

22.915 Seminar in Magnetic Resonance

Prereq.: Permission of instructor
G (Spring)
2-0-1 [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Discusses current topics in magnetic
resonance including research issues by
graduate students and staff members.
D. G. Cory

22.92 Advanced Engineering Internship

Prereq.: 22.092
G (Fall, Spring, Summer)
0-6-0 [P/D/F]
Can be repeated for credit

Provides credit for the third and fourth Work
Assignments for students affiliated with the En-
gineering Internship Program. Students
register for this subject twice. Students must
complete both Work Assignments to receive
the academic credit for this subject. Enrollment
limited to students in the Engineering
Internship Program.
K. Czerwinski

22.920 A Hands-On Introduction to Nuclear
Magnetic Resonance

Prereq.: Permission of instructor
G (IAP)
1-2-0 H-LEVEL Grad Credit

Hands-on introduction to NMR presenting
background in classical theory and instrumen-
tation. Each lecture followed by lab experi-
ments both to demonstrate ideas presented
during the lecture and to familiarize students
with state-of-the-art NMR instrumentation. Ex-
periments cover topics ranging from spin
dynamics to spectroscopy, and include imag-
ing.
0. G. Cory

22.921 Nuclear Power Plant Dynamics and
Control

Prereq.: Graduate Level
G (IAP)
1-0-2

Introduction to reactor dynamics including sub-
critical multiplication, critical operation in ab-
sence of thermal feedback effects and effects
of Xenon, fuel and moderator temperature,
etc. Derivation of point kinetics and dynamic
period equations. Techniques for reactor con-
trol including signal validation, supervisory al-
gorithms, model-based trajectory tracking, and
rule-based control. Overview of light-water
reactor startup. Lectures and demonstrations
with computer simulation and the use of the
MIT Research Reactor.
J. A. Bernard

22.925 Neutron and X-Ray Reflectometry
and Small Angle Scattering

Prereq.: 8.03 or 18.03
G (IAP)
2-0-2 H-LEVEL Grad Credit

Neutron and x-ray reflectometry are ideal for in
vestigating the angstrom-level structure of
material thin films, surfaces, and interfaces
which are found widely in physics, chemistry,
materials science, and engineering studies.
Covers fundamental aspects of reflectometry,
including direct theories, data inversion
methods, reflectometer instrumentation, and
applications. Includes an introduction to theory
and applications of small angle scattering
since they bear strong similarity to reflec-
tometry.
S. H. Chen
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2 93 Teaching Experience in Nuclear
E gineering
Prereq.: Permission of department
C (Fall, Spring, Summer)
Units arranged H-LEVEL Grad Credit

For qualified graduate students interested in
teaching as a career. Classroom, laboratory,
or tutorial teaching under the supervision of a

*ulty member. Students selected by inter-
w. Enrollment limited by the availability of
table assignments. Credits for this subject

r'ay not be used toward Master's or
Engineer's degrees.
J. P. Freidberg

22.96 Quantum Mechanics for Nuclear
Engineers

(Subject meets with 22.096)
Prereq.: -
G (IAP)
1-0-2

Meets with undergraduate subject 22.096, but
assignments differ. Graduate students are ex-
pected to explore the subject in greater depth.
S. H. Chen

22.ThG Graduate Thesis

Prereq.: -
G (Fall, IAP, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Program of graduate research, leading to the
writing of an S.M., M.Eng., N.E., Ph.D., or
Sc.D. thesis; to be arranged by the student
and an appropriate MIT faculty member. Con-
sult Department Graduate Office.
S. H. Chen
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Course 24 Linguistics and Philosophy

For degree requirements, see listing in
Chapter VII under the School of
Humanities and Social Science.

Philosophy

24.UR Undergraduate Research

Prereq.: -
U (Fall, Spring)
Units arranged [P/D/F]
Can be repeated for credit

Undergraduate research opportunities in Lin-
guistics and Philosophy. For further informa-
tion, consult the Departmental coordinators.
Linguistics: A. Marantz
Philosophy: R. Stalnaker

24.00 Problems of Philosophy

Prereq.: -
U (Fall, Spring)
3-0-9 HASS-D, Category 2, CI-H

Introduction to the problems of philosophy, in
particular, to problems in ethics; metaphysics;
theory of knowledge; and philosophy of logic,
language, and science. A systematic rather
than historical approach. Readings from classi-
cal and contemporary sources, but emphasis
is on examination and evaluation of proposed
solutions to the problems.
Fall Term: S. Haslanger
Spring Term: M. Glanzberg

24.02 What is the Best Way to Live?

Prereq.: -
U (Spring)
3-0-9 HASS-D, Category 2, CI-H

Subject examines what is the best way to live
and how important moral integrity, personal
happiness, individual autonomy, and self-ex-
pression are, if one is to live in the best way
that one can. Examines classic texts from the
history of Western philosophy and some
literary, non-philosophical texts bearing on
these questions. These texts include works by
Sophocles, Thucydides, Plato, Kant, Schiller,
J. S. Mill, Marx, and Nietzsche. Emphasis on
close analysis and evaluation of philosophical
ideas and arguments.
R. Wedgwood

24.03 Relativism, Reason, and Reality

Prereq.: -
U (Fall)
3-0-9 HASS-D, Category 2

An examination of philosophical issues on the
theme of relativism. Are moral standards rela-
tive to cultures and/or moral frameworks? Are
there incompatible or non-comparable ways of
thinking about the world that are somehow
equally good? Is science getting closer to the
truth? Is rationality - the notion of a good
reason to believe something - relative to cul-
tural norms? What are selves? Is there a
coherent form of relativism about the self? Dis-
cussion of these questions through the writ-
ings of contemporary philosophers such as
Thomas Kuhn, Karl Popper, Gilbert Harman,
Judith Thomson, and Derek Parfit. Emphasis
on ways of making these vague questions
precise, and critical evaluation of philosophical
arguments.
S. Yablo

24.04J Justice

(Same subject as 17.01J)
Prereq.: -
U (Fall)
3-0-9 HASS-D, Category 2, Cl-H

An examination of alternative theories of jus-
tice - utilitarianism, rights theories, social con-
tract theory, and communitarianism - and the
implications of those theories for problems of
liberty, equality, and community. Readings
drawn principally from the work of contem-
porary political philosophers, including Rawls,
Nozick, Dworkin, Walzer, Macintyre, and
Buchanan.
J. Cohen

24.10J Thinking about Life: Philosophical
Problems in Evolution and Development

(Same subject as STS.004J)
Prereq.: -
U (Fall)
3-0-9 HASS-D, Category 2

A rigorous examination of fundamental concep-
tual, epistemological, and ethical issues raised
by the development of Darwin's theory of
evolution, with an emphasis on how this theory
should shape our conception of ourselves as
part of the natural order. Topics covered in-
clude the controversy over so-called "scientific
Creationism," the structure and confirmation of
evolutionary hypotheses, the nature of biologi-
cal "laws," the analysis of such basic concepts
as fitness, biological function, species, and life,
and attempts to extend the explanatory prin-
ciples of evolutionary biology into the domains
of human psychology and sociology in ways
that - allegedly - carry profound moral and
political ramifications.
E. Fox Keller

24.111 Philosophy of Quantum Mechanics

Prereq.: -
U (Spring)
3-0-9 HASS

Quantum mechanics is said to describe a
world in which physical objects often lack
"definite" properties, indeterminism creeps in
at the point of "observation," ordinary logic
does not apply, and distant events are perfect-
ly yet inexplicably correlated. Examination of
these and other issues central to the
philosophical foundations of quantum
mechanics, with special attention to the meas-
urement problem, no-hidden-variables proofs,
and Bell's Inequalities. Rigorous approach to
the subject matter nevertheless neither presup-
poses nor requires the development of
detailed technical knowledge of the quantum
theory.
E. Hall

24.118 Paradox and Infinity

Prereq.: -
U (Fall)
3-0-9 HASS

Different kinds of infinity; the paradoxes of set
theory; the reduction of arithmetic to logic; for-
mal systems; paradoxes involving the concept
of truth; G6del's incompleteness theorems; the
nonformalizable nature of mathematical truth;
and Turing machines.
V. McGee
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2 119 Minds and Machines
req.: -
Spring)
9 HASS

imination of problems in the intersection of
ficial intelligence, psychology, and
osophy. Issues discussed: whether people
Turing Machines, whether computers can
conscious, limitations on what computers
do, computation and neurophysiology, the
ng test, the analog/digital distinction, the
nese Room argument, the causal efficacy
ontent, the inverted spectrum, mental rep-
Intation, procedural semantics, connec-
ism, the relation between simulation and
anation, and whether some aspects of

Itality are more resistant to programming
n others.
3yrne

2 200 Ancient Philosophy

-ereq.: One Philosophy subject
L. Fall)
3 3-9 HASS

tudy of Socrates, Plato, and Aristotle with
ne attention to pre-Socratic and Hellenistic
osophers. Subject examines a broad range
nemes concerning: nature, law, justice,
)wledge, virtue, happiness, and death, with
emphasis on the ancient Greek contribu-

ns to the Western philosophical and scien-
c tradition. Strong emphasis on the analysis

of arguments found in the text.
R Wedgwood

2-.202 Modern Philosophy: Descartes to
Kant

PIereq.: One Philosophy subject
(Spring)
)-9 HASS, CI-H

Siosophic thought in Europe during the
sventeenth and eighteenth centuries. Em-
pnasis on epistemology and metaphysics. In-
cludes Descartes, Spinoza, Berkeley, Hume,
and Kant.
E Hall

24.205 The Good Life

Frereq.: One Philosophy subject
Ac.ad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS

Technical problems in modern philosophy deal-
ing with the nature of happiness, self-fulfill-
ment, meaning in life, the making of ideals,
and the pursuit of spiritual goals. Papers
based on the works of Schopenhauer, San-
tayana, Sartre, Freud, and others.
I Singer

24.206 Human Affect

Prereq.: One Philosophy subject
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS

Philosophical problems about feeling, emotion,
and sensory awareness in their relation to
human values. Particular emphasis upon the
nature of imagination, idealization, consumma-
tion, and the aesthetic. Contemporary read-
ings.
/. Singer

24.209 Philosophy in Film and Other Media
(Revised Content)

Prereq.: One subject in Literature or Philosophy
U (Spring)
3-0-9 HASS

Works of film examined in relation to thematic
issues of philosophical importance that also
occur in other arts, particularly literature and
opera. Emphasis on film's ability to represent
and express feeling as well as cognition.
/. Singer

24.210 Problems in the Philosophy of Love

Prereq.: One Philosophy subject
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9 HASS

Philosophical issues in the study of human
bonding: e.g., types of valuation, the develop-
ment of ego ideals, and the relationships be-
tween love, desire, emotion, and reason.
Readings in recent philosophy and the history
of philosophy.
/. Singer

24.211 Theory of Knowledge

Prereq.: One Philosophy subject
U (Spring)
3-0-9 HASS

Study of problems concerning our concept of
knowledge, our knowledge of the past, our
knowledge of the thoughts and feelings of our-
selves and others, and our knowledge of the
existence and properties of physical objects in
our immediate environment.
Staff

24.212 Varieties of Skepticism

Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS

Can we know anything at all, and if so, how do
we do it? How much of what we ordinarily take
to be our knowledge really deserves the
name? Exploration of these central epis-
temological issues via examination of a range
of philosophically significant skeptical argu-
ments, focusing on arguments by Descartes,
Hume, Goodman, and Kripke/Wittgenstein.
Emphasis on the role of underdetermination of
theory by data in motivating skeptical posi-
tions, philosophical themes which unify these
positions, and importance of skepticism in guid-
ing philosophical inquiry.
R. Wedgwood

24.213 Philosophy of Film
(Revised Content)

(Subject meets with CMS.850)
Prereq.: One subject in Literature or Philosophy
U (Fall)
3-0-9 HASS

Meets with CMS.850, but assignments differ.
Philosophical analysis of film art, with an em-
phasis on the ways in which it creates mean-
ing through techniques that define a formal
structure. Particular focus on aesthetic
problems about appearance and reality,
literary and visual effects, communication and
alienation through film technology.
/. Singer

24.215 Topics in the Philosophy of Science

Prereq.: One Philosophy subject
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS
Can be repeated for credit

Close examination of a small number of issues
central to recent philosophy of science. Sub-
ject matter varies but possibilities include: the
demarcation problem, causal relations, laws of
nature, underdetermination of theory by data,
paradoxes of confirmation, scientific realism,
the role of mathematics in science, elimination
of bias, and the objectivity of scientific dis-
course. Can repeat for credit with permission
of instructor.
S. Yablo

24.221 Metaphysics

Prereq.: One Philosophy subject
U (Fall)
3-0-9 HASS

Study of basic metaphysical issues concerning
existence, the mind-body problem, personal
identity, and causation plus its implications for
freedom. Classical as well as contemporary
readings.
S. Yablo

24.231 Ethics

Prereq.: One Philosophy subject
U (Spring)
3-0-9 HASS

Systematic study of central theories in ethics,
including egoism, act and rule utilitarianism, in-
tuitionism, emotivism, rights theories, and con-
tractualism. Discussion and readings also
focus on problems associated with moral con-
flicts, justice, the relationship between right-
ness and goodness, objective vs subjective
moral judgments, moral truth, and relativism.
R. Wedgwood
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24.235J Philosophy of Law

(Same subject as 17.021J)
Prereq.: One Philosophy subject
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS

Examination of fundamental issues in
philosophy of law, such as the nature and
limits of law and a legal system, and the rela-
tion of law to morality, with particular emphasis
on the philosophical issues and problems as-
sociated with privacy, liberty, justice, punish-
ment, and responsibility. Historical and
contemporary readings, including court cases.
Permission of instructor required for students
without the above prerequisite.
J. Cohen

24.237J Feminist Theory

(Same subject as SP.602J)
Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9 HASS

Survey of several feminist frameworks for think-
ing about sex, gender, and oppression. Con-
siders whether there is a tenable distinction
between sex and gender, what it means to say
that a category is socially constructed, and
how social construction can be oppressive.
Topics may include: sexuality, marriage,
fashion, pornography, and spirituality. Criti-
ques attempt to provide a single systematic
feminist framework, drawing on a greater
recognition of women's diversity. Resulting criti-
que leads to rethinking the project of feminist
theory and the consideration of new paths
feminist theorizing might take.
S. Haslanger

24.241 Logic I

Prereq.: -
U (Fall)
3-0-9 HASS

Introduction to the aims and techniques of for-
mal logic. The logic of truth functions and quan-
tifiers. The concepts of validity and truth and
their relation to formal deduction. Applications
of logic and the place of logic in philosophy.
M. Glanzberg

24.242 Logic I1
Prereq.: 24.241
U (Spring)
3-0-9 HASS

The central results of modern logic: the com-
pleteness of predicate logic, recursive func-
tions, the incompleteness of arithmetic, the
unprovability of consistency, the indefinability
of truth, Skolem-Lowenheim theorems, and
nonstandard models. Permission of instructor
required for students without prerequisite.
V. McGee

24.243 Classical Set Theory

Prereq.: 24.241 or the equivalent
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS

Introduction to the basic concepts and results
of standard, i.e., Zermelo-Fraenkel, set theory,
the axioms of ZF, ordinal and cardinal arith-
metic, the structure of the set-theoretic
universe, the axiom of choice, the (general-
ized) continuum hypothesis, inaccessibles,
and beyond.
V. McGee

24.244 Modal Logic

Prereq.: 24.241
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9 HASS

Sentential and quantified modal logic, with em-
phasis on the model theory ("possible worlds
semantics"). Soundness, completeness, and
characterization results for alternative sys-
tems. Tense and dynamic logics, epistemic
logics, as well as logics of necessity and pos-
sibility. Applications in philosophy, theoretical
computer science, and linguistics.
R. Stalnaker

24.251 Introduction to Philosophy of
Language

Prereq.: One Philosophy subject
U (Spring)
3-0-9 HASS

Examination of views on the nature of mean-
ing, reference, truth, and their relationships.
Other topics may include relationships be-
tween language and logic, language and
knowledge, language and reality, language
and acts performed through its use. No
knowledge of logic or linguistics presupposed.
V. McGee

24.253 Philosophy of Mathematics

Prereq.: One Philosophy subject or permission
of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS

Philosophical issues about or related to mathe-
matics, including: the existence and nature of
basic mathematical objects such as numbers
and sets, how we can come to have
knowledge of such objects, the status of math-
ematical truth, the relation of mathematics to
logic, and whether classical logic can be called
into question.
M. Glanzberg

24.260 Topics in Philosophy

Prereq.: Two subjects in Philosophy
U (Fall)
3-0-9 HASS

Close examination of a single book, or group
of related essays, with major significance in
recent philosophy. Subject matter varies from
year to year. Intended primarily for majors and
minors in philosophy.
A. Byrne

24.261 Concepts of Love and Sex
(New)

(Subject meets with SP.516, 21 L.707)
Prereq.: Permission of instructor
U (Fall)
3-0-9 HASS

Studies the nature of love and sex, ap-
proached as topics both in philosophy and in
literature. Readings from recent philosophy as
well as classic myths of love and sex that
occur in works of literature and lend themsel-
ves to philosophical analysis.
/. Singer

24.262 Feeling and Imagination in Art,
Science, and Technology
(New)

Prereq.: Permission of instructor
U (Spring)
3-0-9 HASS

Seminar on the creativity in art, science, and
technology. Discussion of how these pursuits
are jointly dependent on affective as well as
cognitive elements in human nature. Feeling
and imagination studied in relation to principles
of idealization, consummation, and the aes-
thetic values that give meaning to science and
technology as well as literature and the other
arts. Readings in philosophy, psychology, and
literature.
1. Singer

24.280 Foundations of Probability

Prereq.: One Philosophy subject or one sub-
ject on probability
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS

Topics include: probability puzzles; common
fallacies in probabilistic reasoning; defenses
and criticisms of Kolmogorov's axiomatization:
interpretations of probability (including the fre-
quency, logical, propensity, and various subje&
tivist interpretations); the relation of objective
chance to rational subjective credence; condi-
tional probability; rules for updating probability
and proposals for supplementing the prob-
ability calculus with further principles.
Staff

24.292 Special Topics in Philosophy

Prereq.: Any two subjects in Philosophy
U (Fall)
Units arranged

Open to qualified students who wish to pursue
special studies or projects. Students electing
this subject must consult the Department Head

24.293 Special Topics in Philosophy

Prereq.: Any two subjects in Philosophy
U (Spring)
Units arranged

Open to qualified students who wish to pursue
special studies or projects. Students electing
this subject must consult the Department Hea;
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21.400 Proseminar in Philosophy I

P ereq.: Permission of instructor
5 (Fall)

0-18 H-LEVEL Grad Credit

21.401 Proseminar in Philosophy 11

P ereq.: Permission of instructor
0 (Spring)

)-18 H-LEVEL Grad Credit

AIvanced study of the basic problems of
ilosophy. Intended for first-year graduate stu-

mnts in philosophy.
-4.400: A. Byrne, M. Glanzberg
?-.401: J. Thomson, S. Yablo

24.410-24.419 Topics in the History of
Philosophy

P ereq.: Permission of instructor
Acad Year 2001-02: Not offered
A,-ad Year 2002-03: G (Spring)

0-9 H-LEVEL Grad Credit
C in be repeated for credit

litensive study of a philosopher or philosophi-
cul movement. Content varies from year to
year, and subject may be taken repeatedly
oth permission of instructor and advisor.
uaff

24.500 Topics in Philosophy of Mind
Prereq.: Permission of instructor
G (Fall)
3 0-9 H-LEVEL Grad Credit
C an be repeated for credit

Silected topics in Philosophy of Mind. Content
viries from year to year. Topics may include:

)nsciousness, mental representation, percep-
in, and mental causation.

Stalnaker

21.501 Problems in Metaphysics

Prereq.: Permission of instructor
G (Fall, Spring)
3 0-9 H-LEVEL Grad Credit
Can be repeated for credit

Systematic examination of selected problems
in metaphysics. Content varies from year to
year and subject may be taken repeatedly with
permission of instructor and advisor. Topic for
"is year: metaphysical issues concerning
)ecessity and possibility.

Kall Term: Staff
Opring Term: A. Byrne

4.601 Topics in Moral Philosophy

Prereq.: Permission of instructor
C (Fall)

0-9 H-LEVEL Grad Credit

ystematic examination of selected problems
moral philosophy. Content varies from year
year. Subject may be taken repeatedly with

grmission of instructor and advisor.
Wedgwood

24.611J Political Philosophy

(Same subject as 17.000J)
Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

See description under subject 17.OOOJ.
J. Cohen

24.701 Topics in Logic

Prereq.: 24.241 or equivalent
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Selected topics from mathematical logic and
philosophical issues addressed using the tech-
niques of mathematical logic. Topics may vary
from year to year and subject may be repeated
with permission of instructor.
M. Glanzberg

24.711 Topics in Philosophical Logic

Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

Problems of ontology, epistemology, and
philosophy of language that bear directly on
questions about the nature of logic and the
conceptual analysis of logical theory, such as
logical truth, logical consequence, and proof.
Content varies from year to year and subject
may be taken repeatedly upon permission of
instructor and advisor.
V. McGee

24.729 Topics in Philosophy of
Language

Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

Major issues in the philosophy of language.
Topics change each year and subject may be
taken repeatedly with permission of instructor.
M. Glanzberg

24.801 Philosophy of Mathematics

Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

Examination of major philosophies of mathe-
matics - logicism, formalism, intuitionism -
on the nature of mathematical proof, existence
of mathematical entities, and related issues. It
is strongly recommended that students have
taken 24.241 or equivalent.
S. Yablo

24.805 Topics in Theory of Knowledge

Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

Major issues in Theory of Knowledge. Topics
change each year and subject may be taken
repeatedly with permission of instructor.
Staff

24.808 Rationality and Action

Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9

Focuses on the concept of rationality, including
both rational action and rational belief. Ex-
amines some formal treatments of the topic, in-
cluding Bayesian theories. Principal focus
examines more fundamental questions: What
is the point of assessing beliefs or actions as
rational or irrational? Why ought we conform to
the basic principles of rationality? Have these
questions anything to do with the metaphysical
questions about the nature of mental states
such as belief and intention?
R. Stalnaker

24.809J Objectivity, Truth, and Scientific
Rationality

(Same subject as STS.496J)
Prereq.: One subject in history or philosophy
Acad Year 2001 -02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

Are there ahistorical standards of scientific
rationality? Many philosophers working within
the mainstream tradition of Anglo-American
analytic philosophy would like to think so; yet
their attempts at precisely elucidating such
standards have met with failure when tested
against the history of science. One response
to this failure is to insist that all scientific
knowledge is "socially constructed." But is this
really the only response available? Subject
seeks to answer - or at least to develop -
this question via the study of recent philosophi-
cal work on scientific rationality, together with
detailed examination of one or two relevant
episodes in the history of physics.
E. Hall, E. Fox Keller

24.810 Topics in Philosophy of Science

Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

Topics in the foundations of science: the na-
ture of concepts and theories, the distinction
between empirical and theoretical knowledge
claims, realist and instrumentalist interpreta-
tion of such claims, and the analysis of scien-
tific explanation. The central topic varies from
year to year. Subject may be taken repeatedly
with the permission of instructor and advisor.
E. Hall
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24.891 Special Graduate Topics in
Philosophy

Prereq.: -
G (Fall, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

24.892 Special Graduate Topics in
Philosophy

Prereq.: -
G (Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Open to qualified graduate students in
philosophy who wish to pursue special studies
or projects.
Consult Department Headquarters.

24.899 Topics in Linguistics and Philosophy

Prereq.: Permission of Instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

Selected topics at the intersection of linguistics
and philosophy. Intended for graduate stu-
dents in either Linguistics or Philosophy.
Topics vary from year to year.
K. von Fintel, E. Hall, S. latridou, V. McGee, R.
Stalnaker

Linguistics

24.900J Introduction to Linguistics

(Same subject as 21 F.237J)
Prereq.: -
U (Fall, Spring)
3-0-9 HASS

What is language? What does knowledge of a
language consist of? How do children learn
languages? Is language unique to humans?
Why are there many languages? How do lan-
guages change? Is any language or dialect su-
perior to another? How are speech and writing
related? Context for these and similar ques-
tions provided by basic examination of internal
organization of sentences, words, and sound
systems. Assumes no prior training in linguis-
tics.
Fall Term: D. Pesetsky
Spring Term: S. Flynn

24.901J Language and its Structure 1:
Phonology

(Same subject as 21 F.240J)
Prereq.: 24.900J/21 F.237J
U (Spring)
3-0-9 HASS

Introduction to fundamental concepts in
phonological theory and their relation to issues
in philosophy and cognitive psychology. Ar-
ticulatory and acoustic phonetics, distinctive
features and the structure of feature systems,
underlying representations and underspecifica-
tion, phonological rules and derivations, syll-
able structure, accentual systems, and the
morphology-phonology interface. Examples
and exercises from a variety of languages.
C. Zol/

24.902 Language and its Structure II: Syntax

Prereq.: 24.900J/21 F.237J
U (Fall)
3-0-9 HASS

Introduction to fundamental concepts in syntac-
tic theory and its relation to issues in
philosophy and cognitive psychology. Ex-
amples and exercises from a variety of lan-
guages.
N. Richards

24.903 Language and its Structure IlIl:
Semantics and Pragmatics

Prereq.: 24.900J/21 F 237J
U (Spring)
3-0-9 HASS

Introduction to fundamental concepts in
semantic and pragmatic theory. (i) Basic is-
sues of form and meaning in natural lan-
guages. Ambiguities of structure and of
meaning. Compositionality. Word meaning.
Quantification and logical form. (ii) Contexts: in-
dexicality, discourse, and presupposition.
Literal meaning vs speaker's meaning. Speech
acts and conversational implicature meaning.
Staff

24.904J Language Acquisition

(Same subject as 9.57J)
Prereq.: 24.900J or permission of instructor
U (Fall)
3-0-9 HASS

See description under subject 9.57J.
K. Wexler

24.905J Psycholinguistics

(Same subject as 9.59J)
Prereq.: 9.00, 24.900J or permission of instruc-
tor
U (Fall)
3-0-9 HASS

See description under subject 9.59J.
E. Gibson

24.910 Topics in Linguistic Theory

Prereq.: Four subjects in linguistics
U (Spring)
3-0-9 HASS
Can be repeated for credit

Review in depth of a major interface topic in
current linguistic theory.
M. DeGraff

24.921 Special Graduate Topics in
Linguistics

Prereq.: -
G (Fall, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Open to qualified graduate students in linguis-
tics who wish to pursue special studies or
projects.
Consult Department Headquarters.

24.922 Special Graduate Topics in
Linguistics

Prereq.: -
G (Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Open to qualified graduate students in linguis-
tics who wish to pursue special studies or
projects.
Consult Department Headquarters.

24.942 Topics in the Grammar of a Less
Familiar Language

Prereq.: 24.951
G (Spring)
3-0-6 H-LEVEL Grad Credit
Can be repeated for credit

Detailed examination of the grammar of a lan-
guage whose structure is significantly different
from English, with special emphasis on
problems of interest in the study of linguistic
universals. A native speaker of the language
assists when possible.
M. Kenstowicz, N. Richards

24.944 Neurolinguistics

Prereq.: Permission of instructor (some back-
ground in linguistics)
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

Discusses what is known about the repre-
sentation and processing of language in the
brain and what current techniques are being
used to expand our knowledge. Deficit/lesion
studies (e.g., aphasia research), electromag-
netic research (e.g., ERP, MEG), and metabo-
lic techniques (e.g., PET, fMRI) reviewed.
Emphasis on current work exploiting ERP,
MEG, and fMRI methodology. Hands-on ex-
perience with MEG technology provided.
A. Marantz

24.945J Language Processing

(Same subject as 9.591J)
Prereq.: 9.59J or permission of instructor
G (Spring)
3-0-6 H-LEVEL Grad Credit

See description under subject 9.591J.
E. Gibson

24.946 Linguistic Theory and Japanese
Language

(Subject meets with 21 F.514)
Prereq.: Permission of instructor
G (Fall)
3-0-6

See description under subject 21 F.514.
S. Miyagawa
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24,948J Linguistic Theory and Second
Lalguage Acquisition

SAme subject as 21 F.236J)
Prereq.: Permission of instructor

( Fall)
-6

Poading and discussion of current linguistic
:>,ory, first language acquisition research, and
,Lita concerning adult second language ac-
p;L sition. Focus on development of a theory of
second language acquisition within a theory of
uiversal Grammar. Emphasis on syntactic,
,ecal, and phonological development. Ex-
amination of ways in which this body of data
confronts theories of language.
S Flynn

24.949J Language Acquisition I

Same subject as 9.601J)
Prereq.: Permission of instructor
GG (Spring)
30-6 H-LEVEL Grad Credit

See description under subject 9.601J.
K. Wexler

24.951 Introduction to Syntax

Prereq.: 24.901J
G (Fall)
3 J-9 H-LEVEL Grad Credit

introduction to theories of syntax underlying
work currently being done within the lexical-
functional and government-binding
frameworks. Organized into three interrelated
parts, each focused upon a particular area of
concern: phrase structure; the lexicon; and
pnnciples and parameters. Grammatical rules
and processes constitute a focus of attention
throughout the course that serve to reveal both
modular structure of grammar and interaction
of grammatical components.
A Marantz, N. Richards

24.952 Advanced Syntax

Prereq.: 24.951
G (Spring)
3p0-9 H-LEVEL Grad Credit

Problems in constructing an explanatory
theory of grammatical representation. Topics
drawn from current work on anaphora,
casemarking, control, argument structure, Wh-
and related constructions. Study of language-
pairticular parameters in the formulation of lin-
guistic universals.
, DeGraff, D. Pesetsky

24.953 Lexical Argument Structure and
Syntax

Prereq.: 24.951
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring
3-0-9 H-LEVEL Grad Credit

Detailed investigation of the major issues and
problems in the study of lexical argument struc-
ture and how it determines syntactic structure.
Empirical scope is along three dimensions:
typology, lexical class, and theoretical
framework. The range of linguistic types in-
clude English, Japaneses, Navajo, and
Warlpiri. Lexical classes include those of
Levin's English Verb Classes and others
producing emerging work on diverse lan-
guages. The theoretical emphasis is on struc-
tural relations among elements of argument
structure.
A. Marantz, S. Miyagawa

24.954 Pragmatics in Linguistic Theory

Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

Formal theories of context-dependency,
presupposition, implicature, context-change,
focus and topic. Special emphasis on the
division of labor between semantics and prag-
matics. Applications to the analysis of quan-
tification, definiteness, presupposition
projection, conditionals and modality,
anaphora, questions and answers.
K. von Fintel, /. Heim

24.955 More Advanced Syntax

Prereq.: 24.951, 24.952
G (Spring)
3-0-9 H-LEVEL Grad Credit

An advanced level survey of topics in syntax.
S. latridou

24.956 Topics in Syntax

Prereq.: 24.951
G (Fall, Spring)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

The nature of linguistic universals that make it
possible for languages to differ and place limits
on these differences. Study of selected prob-
lem areas show how data from particular lan-
guages contribute to the development of a
strong theory of universal grammar and how
such a theory dictates solutions to traditional
problems in the syntax of particular languages.
Fall Term: S. latridou, D. Pesetsky
Spring Term: N. Richards

24.957 Introduction to Linguistic Theory at
an Advanced Level

Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Discussion of conceptual and methodological
issues: goals of linguistic theory and its place
in the study of thought and behavior; descrip-
tive and explanatory theories; the nature, use,
and acquisition of knowledge of language com-
pared with other cognitive systems; and rela-
tions of form, meaning, and language use.
Subject examines theories of transformational
generative grammar as it has evolved and is
presently pursued: theory of base, transforma-
tions, semantic interpretation of formal struc-
tures, logical form, and conditions on the form
and functioning of rules.
N. Chomsky, D. Fox

24.958 Linguistic Structure

Prereq.: 24.952 or 24.957
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

Current work on topics in syntax and seman-
tics. Permission of instructor required.
N. Chomsky, S. latridou, D. Pesestsky

24.959 Workshop in Syntax and Semantics

Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

An intensive group tutorial/seminar for discus-
sion of research being conducted by par-
ticipants. No listeners allowed.
D. Fox, S. Miyagawa

24.960 Syntactic Models

Prereq.: 24.951, 24.952
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Comparison of different proposed architec-
tures for the syntax module of grammar. Sub-
ject traces several themes across a wide
variety of approaches, with emphasis on tes-
table differences among models. Models dis-
cussed include ancient and medieval
proposals, structuralism, early generative
grammar, generative semantics, Government-
Binding Theory/Minimalism, LFG, HPSG, TAG,
Functionalist perspectives and others.
D. Pesetsky

24.961 Introduction to Phonology

Prereq.: Permission of instructor
G (Fall)
4-0-8 H-LEVEL Grad Credit

Introduction to the current research questions
in phonological theory. Topics include: metrical
and prosodic structure; features and their
phonetic basis in speech; acquisition and pars-
ing; phonological domains; morphology; and
language change and reconstruction. Activities
include problem solving, squibs, and data col-
lection.
M. Kenstowicz, Staff
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24.962 Advanced Phonology

Prereq.: 24.961
G (Spring)
4-0-8 H-LEVEL Grad Credit

Continuation of 24.961.
M. Kenstowicz, C. Zoll

24.964 Topics in Phonology

Prereq.: 24.961
G (Fall, Spring)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

In-depth study of a topic in current phonologi-
cal theory.
Staff

24.965 Morphology

Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Structure of the lexicon and its function in
grammar. Properties of word-formation rules.
Problems of selection, productivity, and com-
positionality. Systems of inflectional
categories: case and tense. Phonological
aspects of word structure: allomorphy, cyclic
phonology, constituent structure, and boun-
daries. Detailed analysis of languages with
complex morphology.
A. Marantz

24.966J Laboratory on the Physiology,
Acoustics, and Perception of Speech

(Same subject as 6.542J, HST.712J)
Prereq.: Permission of instructor
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
2-2-8 H-LEVEL Grad Credit

See description under subject 6.542J.
K. N. Stevens, J. S. Perkell,
S. Shattuck-Hufnagel

24.968J Speech Communication

(Same subject as 6.541J, HST.710J)
Prereq.: Permission of instructor
G (Spring)
3-1-8 H-LEVEL Grad Credit

See description under subject 6.541J.
K. N. Stevens, S. J. Keyser,
S. Shattuck-Hufnagel

24.969 Workshop in Phonology and
Morphology

Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

An intensive group tutorial/seminar for discus-
sion of research being conducted by par-
ticipants. No auditors are allowed.
M. Kenstowicz, Staff

24.970 Introduction to Semantics

Prereq.: Permission of instructor
G (Fall)
3-0-9

Basic issues of form and meaning in formal-
ized and natural languages. Conceptual, logi-
cal, and linguistic questions about truth.
Reference, modal, and intensional notions.
The role of grammar in language use and con-
text-dependency. Ambiguities of structure and
meaning, and dimensions of semantic varia-
tion in syntax and the lexicon.
0. Fox, /. Heim

24.973 Advanced Semantics

Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Current work on semantics and questions of
logic and meaning for syntactic systems in
generative grammar.
/. Heim

24.979 Topics in Semantics

Prereq.: Permission of instructor
G (Fall, Spring)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

Seminar on current research in semantics and
generative grammar. Topics may vary from
year to year.
Fall Term: K. von Fintel, S. latridou
Spring Term: /. Heim

24.992 Survey of General Linguistics

Prereq.: Permission of instructor
G (Fall, Spring)
3-0-9
Can be repeated for credit

Reading and discussion of certain important
papers in syntax, semantics, and phonology
designed to familiarize the student with central
ideas in current linguistic research. Organiza-
tion of discussion is primarily in the hands of
seminar participants.
Fall Term: M. DeGraff
Spring Term: D. Pesetsky

24.993 Tutorial in Linguistics and Related
Fields

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Individual or small-group tutorial in which stu-
dents, under the guidance of a faculty mem-
ber, explore the interrelations with linguistics of
some specified area.
Consult Department Headquarters.

24.ThG Graduate Thesis

Prereq.: -
G (Fall, IAP, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Program of graduate research and writing of
thesis; to be arranged by the student with su-
pervising committee.
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Division of Bioengineering
and Environmental Health

For degree requirements, see listing in
Chapter VII under the School of
Engineering.

Molecular and Systems
Toxicology Subjects

BEH.102 Epidemiology
,New)

P;ereq.: -
U (Spring)
3-0-9

Analyses of major causes of mortality in the
US since 1900: cancer, cardiovascular and
cerebrovascular diseases, diabetes, infectious
diseases. Analytical models to derive es-
timates for historically variant population risk
factors and physiological rate parameters.
Analysis of familial data to separately estimate
inherited and environmental risks. Basic
population genetics of dominant, recessive,
and non-deleterious inherited risk factors.
W. G. Thilly

BEH.103 Bioengineering and
Environmental Health: Introduction to
Physiological Modeling

Prereq.: 5.11 or 5.111 or 5.112 or 3.091; and
7 012/7.013/7.014
U (Fall)
3-0-9

Introduction to organ anatomy and physiology
n terms of structure and function from a quan-
trative engineering perspective. Subject
provides a quantitative understanding of how
chemical and environmental agents are able to
affect tissue or organ function. Specifically,
these effects are analyzed in terms of tissue-
invel mechanism including molecular transport,
metabolism, and effects on cell function. Sub-
'ect provides a problem-oriented perspective
,n organ function, which integrates toxicology,
pharmacology, and bioengineering.
R. Sasisekharan, D. A. Lauffenburger

BEH.104J Chemicals in the Environment:
Toxicology and Public Health

(Same subject as 1.081J, ESD.053J)
Prereq.: 5.11 or 5.111 or 5.112 or 3.091; and
7.012/7.013/7.014
U (Spring)
3-0-9

The challenges of defining a relationship be-
tween exposure to environmental chemicals
and human disease are illustrated in case
studies of local and national interest. Material
covers epidemiological approaches to under-
standing disease causation; evaluation of
human exposure to chemicals, and their inter-
nal distribution, metabolism, reactions with cel-
lular components, and biological effects; and
review of methods underlying regulatory stand-
ards, including use of animals.
J. L. Sherley, P. C. Dedon

BEH.105J Biotechnology and Engineering

(Same subject as 5.22J, 10.02J)
Prereq.: -
U (Spring)
4-0-5

See description under subject 5.22J.
J. M. Essigmann, R. S. Langer

BEH.106 Infectious Agents and the
Environment

Prereq.: 5.11 or 5.111 or 5.112 or 3.091; and
7.012/7.013/7.014
U (Fall)
3-0-9

The nature of infectious agents, focusing on
the consequences of human infection, sources
of human exposure, and strategies to reduce
disease risk. Emphasis on the adaptations in-
fectious agents have made to insure their suc-
cess, particularly as these relate to changes in
modern society which create new oppor-
tunities for disease transmission. Case study
approach covers topics which include
Legionnaire's disease, Cryptosporidiosis,
0157:H7 Escherichia coli, and Helicobacter
pylori.
D. B. Schauer

BEH.109 Laboratory Fundamentals in
Biological Engineering
(Revised Content)

Prereq.: 7.012/7.013/7.014 and 5.11 or 5.111
or 5.112 or 3.091
U (Spring)
2-8-2

Introduces experimental techniques in biology
and biochemistry from a quantitative engineer-
ing perspective. Computational and modeling
methods are used to explore the biological ef-
fects of exogenous molecules. There are four
discovery-based modules: analysis of complex
chemical mixtures; genetic engineering and
the genetic basis for DNA damage-induced
toxicity; gene therapy: quantitative analysis of
vector design, delivery and expression; screen-
ing of combinatorial polypeptide libraries for
binding molecules. Techniques include
chromatography, molecular biology, cell cul-
ture, and affinity purification.
B. P. Engelward, K. D. Wittrup, J. F Hamel

BEH.200 Toxicology Seminar

Prereq.: Open only to BEH graduate students,
or by permission of instructor
G (Fall, Spring)
1-0-2 [P/DI] H-LEVEL Grad Credit
Can be repeated for credit

Weekly one-hour seminars covering graduate
student research and presentations by invited
speakers.
D. B. Schauer, J. S. Wishnok

BEH.201 Systems Pharmacology and
Toxicology
(Revised Content and Units)

Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

Chemical and biological analysis of the meta-
bolism and distribution of drugs, toxins and
chemicals in animals and humans, and the
mechanism by which they cause therapeutic
and toxic responses. Metabolism and toxicity
as a basis for drug development. Metabolic
polymorphisms and biomarkers of exposure.
P. C. Dedon, S. R. Tannenbaum
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BEH.202 Animal Models in Toxicology

Prereq.: Permission of instructor
G (Spring)
1-1-4 H-LEVEL Grad Credit

Selected aspects of anatomy, histology, im-
muno-cytochemistry, in situ hybridization,
physiology, and cell biology of mammalian or-
ganisms and their pathogens. Subject material
integrated with principles of toxicology. A
lab/demonstration period each week involves
experiments in anatomy (in vivo), physiology,
and microscopy to augment the lectures. Of-
fered first half of spring term.
J. G. Fox, B. Sheppard, B. Marini, M. Whary

BEH.213 DNA Damage, Repair, and
Mutagenesis
(Revised Content and Units)

Prereq.: 5.07 or 7.05 or permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
4-0-8 H-LEVEL Grad Credit

Recent progress has resulted in the identifica-
tion of dozens of genes that, when mutated,
promote tumorigenesis. However, it is not yet
clear what causes these mutations. Subject
analyzes the chemistry of DNA damaging
agents, and continues with analysis of the
mutagenic and toxic consequences of
modifications to DNA structure. The contrast-
ing perspective that normal DNA processing
leads to mutations is also presented. The
biochemistry and molecular mechanisms of
DNA replication, DNA repair, and recombina-
tion form the foundation of the subject.
B. P. Engelward

BEH.214 Human Pathophysiology
(Revised Content and Units)

Prereq.: 5.07 and BEH.201, or permission of
instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Mechanisms underlying selected diseases are
examined, with particular emphasis on
molecular and biochemical basis of
pathogenesis. The role of inflammation, the im-
mune system, hormones, growth factors,
drugs, toxins, and infectious agents are con-
sidered. Subject integrates aspects of pathol-
ogy, physiology, biochemistry, pharmacology,
and toxicology.
D. B. Schauer, J. M. Essigmann

BEH.215 Analytical Toxicology and
Epidemiology
(Revised Content and Units)

Prereq.: 18.02 and 5.07 or 7.05
G (Fall)
4-0-8 H-LEVEL Grad Credit

Logic and technology needed to discover es-
sential causes and accelerating factors for
human disease. Analyses of large organized
historical public health databases using quan-
titative models of major mortal diseases.
Evaluation of present day epidemiological and
statistical methods for assessing roles of en-
vironmental factors.
W. G. Thilly, J. L. Sherley

BEH.216 Extracellular Matrix and Signal
Transduction

Prereq.: 5.07 or 7.05 or permission of instructor
G (Spring)
2-0-4 H-LEVEL Grad Credit

Recent progress in biology has contradicted
the historic notion of the extracellular matrix
(ECM) being nothing more than an inert scaf-
fold around cells. Subject deals with important
concepts and examples of extracellular
modulation of cell function. Following an intro-
duction to ECM components and how ECM
components modulate signal transduction, sub-
ject specifically studies growth factor and
cytokine mediated signal transduction, as well
as how external agents such as UV radiation
or toxins modulate signal transduction. Addres-
ses issues of cell-ECM interactions and signal
transduction in cell and tissue engineering. Of-
fered second half of spring term.
R. Sasisekharan

BEH.217 Cell Kinetics Mechanisms in
Human Disease
(Revised Content)

Prereq.: 5.07 or 7.05
G (Spring)
2-0-4 H-LEVEL Grad Credit

Fundamental aspects of mammalian tissue
cell kinetics are examined from the perspective
of how individual cellular processes (e.g.,
mitosis, apoptosis, differentiation) are in-
tegrated to provide higher cell kinetics from the
embryo to the adult. Special emphasis on
developing an in depth understanding of the
special asymmetric cell kinetics of somatic cell
tissue stem cells and their role in mechanisms
of cellular senescence, aging, and car-
cinogenesis. Lectures complemented with stu-
dent presentations of original research articles
in the fields of tissue cell kinetics, stem cell
biology, aging, and cancer. Offered first half of
term.
J. L. Sherley

BEH.218 Mutational Spectrometry

Prereq.: BEH.213 or 7.03
G (Spring)
2-0-4 H-LEVEL Grad Credit

The means to obtain and apply the quantita-
tive distribution of point mutations in DNA se-
quences. Measuring mutant fractions above
one per million using constant denaturing capil-
lary electrophoresis and high fidelity PCR. Dis-
covering the causes of genetic change in
human germinal and somatic cells leading to
cancer and inherited disease. Testing involve-
ment of individual genes in defining human lon-
gevity. Use in single cell systems to establish
structure function relationships in proteins.
Meets second half of term.
W. G. Thilly

BEH.219 Selected Topics in Toxicology

Prereq.: Permission of Instructor
G (Fall, IAP, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Detailed discussion of selected topics of cur-
rent interest. Classwork in various areas not
covered by regular subjects.
Staff

Bioengineering Subjects

BEH.310J Molecular, Cellular, and Tissue
Biomechanics

(Same subject as 2.797J, 6.024J)
Prereq.: 18.03, 7.012, and permission of in-
structor
U (Spring)
3-0-9

See description under subject 2.797J.
R. D. Kamm, A. J. Grodzinsky

BEH.340J Materials for Biomedical
Applications

(Same subject as 3.051J)
Prereq.: 3.091 or 5.11 or 5.111 or 5.112;
7.012/7.01317.014; 3.00, 5.60 or 2.005
U (Fall)
3-1-8

See description under subject 3.051J.
A. M. Mayes

BEH.342 Molecular Structure of Biological
Materials

(Subject meets with BEH.442)
Prereq.: 5.07 or 7.05 and permission of instruc-
tor
U (Fall)
3-0-9

Basic molecular structural principles of biologi-
cal materials. Molecular structures of various
materials of biological origin, including col-
lagen, silk, bone, protein adhesives, GFP, self-
assembling peptides. Molecular design of new
biological materials. Graduate students are ex-
pected to complete additional coursework.
S. Zhang

BEH.360J Cell and Tissue Engineering

(Same subject as 10.449J)
Prereq.: 10.302 or permission of instructor,
7.012/7.013/7.014
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-6

See description under subject 10.449J.
L. G. Griffith, H. F. Lodish, D. A. Lauffenburgc'.

BEH.361J Molecular and Engineering
Aspects of Biotechnology

(Same subject as 7.37J, 10.441J)
Prereq.: 7.03 or 7.05, 5.60
U (Spring)
4-0-8

See description under subject 7.37J.
L. G. Griffith, H. Lodish

BEH.370J Quantitative Physiology: Cells
and Tissues

(Subject meets with 6.021J, 2.791J, 2.794J,
6.521J, BEH.470J, HST.541J)
Prereq.: 2.003 or 6.002 or 6.071 or 10.301;
8.02, 18.03
U (Fall)
5-2-5

See description under subject 6.021J.
T. F. Weiss, D. M. Freeman

600 Chapter Vill



Division of Bioengineering and Environmental Health BEH

E2H.371J Quantitative Physiology: Organ
T ansport Systems

.bject meets with 6.022J, 2.792J, 2.796J,
22J, BEH.471J, HST.542J)

ereq.: 2.006 or 6.013; 6.021J
Spring)
)-6

e description under subject 6.022J.
G. Mark, R. D. Kamm

BEH.400J Perspectives in Biological
Engineering
Same subject as 7.548J)

P 3req.: Permission of instructor
SSpring)
0-8 H-LEVEL Grad Credit

A in-depth presentation and discussion of
w engineering and biological approaches
n be combined to solve problems in science
d technology, emphasizing integration of

,Aogical information and methodologies with
e'gineering analysis, synthesis, and design.
F nphasis on molecular mechanisms underly-

- cellular processes, including signal
nsduction, gene expression networks, and

,nctional responses.
- A. Lauffenburger, Staff

BEH.410J Molecular, Cellular, and Tissue
Biomechanics

iame subject as 2.798J, 6.524J)
P'ereq.: 7.012 (or equivalent) and 2.002 or

006 or 6.013 or 6.014 or 10.301 or 10.302
equivalent)

G (Spring)
0-9 H-LEVEL Grad Credit

1-velops and applies scaling laws and the
ethods of continuum mechanics to
>mechanical phenomena over a range of
ngth scales. Topics include: structure of tis-
es and the molecular basis for macroscopic
,)perties; chemical and electrical effects on
-,chanical behavior; cell mechanics, motility
.d adhesion; biomembranes; biomolecular
- chanics and molecular motors. Experimen-
methods for probing structures at the tis-

'e, cellular, and molecular levels.
J. Grodzinsky, P. Doyle

BEH.411J Cell-Matrix Mechanics

ame subject as 2.785J, 3.97J, HST.523J)
Frereq.: 3.091 or 5.11 or 5.111 or 5.112; 2.005

5.60; 7.012 or 7.013
(Spring)

0-9 H-LEVEL Grad Credit

Se description under subject 2.785J.
V. Yannas, M. Spector

BEH.420J Biomolecular Kinetics and
Cellular Dynamics

(Same subject as 10.538J)
Prereq.: 7.05, 7.06, 18.03
G (Fall)
3-0-9 H-LEVEL Grad Credit

Fundamental analysis of biological rate proces-
ses in terms of approaches based in chemical
reaction kinetics. Topics include binding and
hybridization interactions, enzyme reactions,
metabolic cycles, gene regulation, recep-
tor/ligand systems, intra- and inter- cellular sig-
nalling, cell population dynamics.
K. D. Wittrup, B. Tidor

BEH.430J Fields, Forces, and Flows in
Biological Systems

(Same subject as 2.795J, 6.561J, 10.539J,
HST.544J)
Prereq.: 6.013 or 2.005 or 10.302 or
equivalent, or permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

Conduction, diffusion, convection in
electrolytes; fields in heterogeneous media;
electrical double layers; Maxwell stress tensor
and electrical forces in physiological systems.
Fluid and solid continua: equations of motion
useful for porous, hydrated biological tissues.
Case studies: membrane transport; electrode
interfaces; electrical, mechanical, and chemi-
cal transduction in tissues; electrophoretic,
electroosmotic flows; diffusion/reaction; ECG.
Electromechanical and physicochemical inter-
actions in biomaterials and cells; orthopaedic,
cardiovascular, and other clinical examples.
A. J. Grodzinsky, D. A. Lauffenburger

BEH.441J Biomaterials - Tissue
Interactions

(Same subject as 2.79J, 3.96J, HST.522J)
Prereq.: 3.091 or 5.11 or 5.111 or 5.112; 2.005
or 5.60; 7.012 or 7.013
G (Fall)
3-0-9 H-LEVEL Grad Credit

Principles of materials science and cell biology
underlying the design of medical implants, ar-
tificial organs, and matrices for tissue engineer-
ing. Methods for biomaterials surface
characterization and analysis of protein adsorp-
tion on biomaterials. Molecular and cellular in-
teractions with biomaterials are analyzed in
terms of unit cell processes, such as matrix
synthesis, degradation, and contraction.
Mechanisms underlying wound healing and tis-
sue remodeling following implantation in
various organs. Design of implants and pros-
theses based on control of biomaterials-tissue
interactions. Comparative analysis of intact,
biodegradable, and bioreplaceable implants by
reference to case studies. Criteria for restora-
tion of physiological function for tissues and or-
gans.
I. V. Yannas, M. Spector

BEH.442 Molecular Structure of Biological
Materials

(Subject meets with BEH.342)
Prereq.: 5.07 or 7.05 and permission of instruc-
tor
G (Fall)
3-0-9

Graduate students are expected to complete
additional coursework. See description under
subject BEH.342.
S. Zhang

BEH.451J Design of Medical Devices and
Implants

(Same subject as 2.782J, 3.961J, HST.524J)
Prereq.: 2.79J or equivalent or permission of in-
structor
G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject 2.782J.
I. V. Yannas, M. Spector

BEH.460J Cell and Tissue Engineering

(Same subject as 10.549J)
Prereq.: 10.302 or permission of instructor,
7.20 or 7.06 or equivalent
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-0-6

See description under subject 10.549J.
L. G. Griffith, H. F. Lodish, D. A. Lauffenburger

BEH.461J Engineering Analysis of Cell
Receptor Processes

(Same subject as 10.540J)
Prereq.: 18.03
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-6

Analysis of mammalian cell function from a
quantitative, engineering perspective, focusing
on receptor-mediated behavior and underlying
receptor/ligand interactions. Topics include
receptor/ligand binding; receptor/ligand traffick-
ing; physical aspects of receptor ligand interac-
tions (probability, diffusion, multivalency);
signal transduction; cell proliferation; cell ad-
hesion; cell migration.
D. A. Lauffenburger

BEH.470J Quantitative Physiology: Cells
and Tissues

(Subject meets with 6.021J, 2.791J, 2.794J,
6.521J, BEH.370J, HST.541J)
Prereq.: 2.003 or 6.002 or 6.071 or 10.301;
8.02, 18.03
G (Fall)
5-2-5

See description under subject 6.021J.
T. F. Weiss, D. M. Freeman

BEH.471J Quantitative Physiology: Organ
Transport Systems

(Subject meets with 6.022J, 2.792J, 2.796J,
6.522J, BEH.371J, HST.542J)
Prereq.: 2.006 or 6.013; 6.021J
G (Spring)
4-2-6

See description under subject 6.022J.
R. G. Mark, R. D. Kamm
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BEH.480J Glycomics
(New)

(Same subject as 5.79J)
Prereq.: 5.12, 5.07 or 7.05
G (Spring)
2-0-4 H-LEVEL Grad Credit

Introduction to "glycomics", the field that
describes how complex carbohydrates modu-
late protein function and thereby influence fun-
damental biological processes. Introduces
students to advances in the field that have
been fueled by parallel developments in a num-
ber of diverse disciplines including chemical
synthesis, analytical methods, enzymology, cel-
lular biology, and bioengineering.
B. Imperiali, R. Sasisekharan

Thesis and Special Topics

BEH.900J Interdisciplinary Research in
Biomedical Engineering

(Same subject as 10.100J)
Prereq.: 5.07 or 7.05, 7.06, 18.03, 2.003 or
3.185 or 6.001 or 10.301 or 16.020/16.040
U (Fall, Spring)
1-8-3
Can be repeated for credit

Individual research work in biomedical en-
gineering not covered by other subjects.
Project must integrate biology and engineering
or medicine and engineering. Emphasis on
clear and convincing presentation of objectives
and results. Approval of the instructor required.
Students must enroll for at least 12 units in the
term the work is done in order to receive credit
as a restricted elective in the BME Minor. Con-
sult the departmental BME Minor advisor early
in the term. Can be used to fulfill Phase 11.
/. V. Yannas

BEH.901 Special Topics in Toxicology and
Environmental Health

Prereq.: Permission of instructor
U (Fall, Spring)
Units arranged
Can be repeated for credit

Program of undergraduate study to be ar-
ranged by the student and a BEH faculty mem-
ber, leading to the writing of a substantive
paper. Minimum of 12 units required.
Staff

BEH.950 Research Problems in
Bioengineering and Environmental Health

Prereq.: Permission of instructor
G (Fall, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Directed research in the fields of bioengineer-
ing and environmental health. Open only to
BEH students.
Staff

BEH.951 Thesis Proposal

Prereq.: Permission of instructor
G (Fall, Spring, Summer)
0-24-0 [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Thesis proposal research and presentation to
the Thesis Committee.
Staff

BEH.952 Special Topics in Bioengineering
and Environmental Health

Prereq.: Permission of instructor
G (Fall, IAP, Spring)
Units arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Detailed discussion of selected topics of cur-
rent interest. Classwork in various areas not
covered by regular subjects.
Staff

BEH.960 Teaching Experience in
Bioengineering and Environmental Health

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

For qualified graduate students interested in
teaching. Tutorial, laboratory, or classroom
teaching under the supervision of a faculty
member. Total enrollment limited by availability
of suitable teaching assignments.
Staff

BEH.ThG Graduate Thesis

Prereq.: Permission of instructor
G (Fall, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Program of graduate research leading to the
writing of an S.M. or Ph.D. thesis; to be ar-
ranged by the student and the MIT faculty ad-
visor.
Staff

BEH.UR Undergraduate Research
Opportunities

Prereq.: -
U (Fall, Spring)
Units arranged [P/D/F]
Can be repeated for credit

Laboratory research conducted by under-
graduates in the fields of bioengineering or en-
vironmental health. May be extended over
multiple terms.
D. B. Schauer, Staff

BEH.URG Undergraduate Research
Opportunities

Prereq.: -
U (Fall, IAP, Spring, Summer)
Units arranged
Can be repeated for credit

Emphasizes direct and active involvement of
undergraduates in laboratory research in
bioengineering or environmental health. May
be extended over multiple terms. Letter graded.
D. B. Schauer, Staff
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Program in Comparative Media Studies CMS

CMS Comparative Media
Studies

For degree requirements, see listing in
Chapter VII under the School of
Humanities.

Proseminars

CMS.800 Theories of Media

Prereq.: Permission of instructor
G (Fall)
3-3-6 H-LEVEL Grad Credit

Examines the nature of media and their impact
on social and cultural life, addressing such is-
sues as audience, authorship, interactivity,
democracy, globalization, and virtual com-
munity. Readings in literary, cultural, film, and
digital theory.
H. Jenkins

CMS.801 Media in Transition

Prereq.: CMS.800
G (Spring)
3-3-6 H-LEVEL Grad Credit

Centers on historical eras in which the form
id function of media technologies were radi-
fily transformed. Includes consideration of

:;:e "Gutenberg Revolution," the rise of modern
mass media, and the "digital revolution,"
ainong other case studies of media transforma-
on and cultural change. Readings in cultural
ind social history and historiographic method.
'I Uricchio

CMS.802 Research Methods

Prereq.: CMS.800, CMS.801
3 (Fall)
-3-6 H-LEVEL Grad Credit

Mequired in the second year of all students
preparing theses. Aims to stimulate practical
1scussion of problems in media research and

fortify students' understanding of research
ethodologies, ranging from ethnography and
storical research to quantitative and empiri-
i approaches.
V Uricchio

Electives

Theory and Criticism

CMS.830 Studies in Film

(Subject meets with 21 L.706)
Prereq.: Permission of instructor
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-3-6
Can be repeated for credit

Meets with 21L.706, but assignments differ.
See description under 21 L.706. Topic for
Spring 2002: Film Analysis.
M. Marks

CMS.835 Photography and Truth

(Subject meets with 21A.348)
Prereq.: Permission of instructor
G (Fall)
3-0-9

Meets with 21A.348, but assignments differ.
See description under subject 21A.348.
S. Slyomovics

CMS.840 Literature and Film

(Subject meets with 21 L.435)
Prereq.: Permission of instructor
G (Fall)
3-3-6

Meets with 21 L.435, but assignments differ.
See description under subject 21 L.435. Topic
for Fall 2001: Shakespeare, Film, and Media.
P. Donaldson

CMS.845 Interactive and Non-Linear
Narrative: Theory and Practice

(Subject meets with 21W.765J, 21L.489J)
Prereq.: Permission of instructor
G (Spring)
3-0-9

Meets with 21L.489J/21W.765J, but assign-
ments differ. See description under subject
21 W.765J.
K. Fendt

CMS.850 Philosophy of Film
(Revised Content)

(Subject meets with 24.213)
Prereq.: Permission of instructor
G (Fall)
3-0-9

Meets with 24.213, but assignments differ.
See description under subject 24.213.
/. Singer

History, Society, Politics

CMS.871 Media in Cultural Context
(New)

(Subject meets with 21 L.715, SP.493)
Prereq.: Permission of instructor
G (Spring)
3-3-6
Can be repeated for credit

Seminar designed to provide close case study
examinations of specific media or media con-
figurations and the larger social, cultural,
economic, political, or technological contexts
within which they operate. Subject organized
around recurring themes in media history,
specific genres or movements, specific media,
or specific historical moments. Topic for Spring
2002: Understanding Children's Culture.
H. Jenkins

CMS.872 International Studies in Media

(Subject meets with 21 F.015)
Prereq.: Permission of instructor
G (Fall)
3-3-6
Can be repeated for credit

Meets with 21 F.015, but assignments differ.
See description under 21 F.015. Topic for Fall
2001: Global Media: Histories and Futures.
W. Uricchio

CMS.875 Alternative Cinema: Male
Same-Sex Desire in International Film

(Subject meets with 21 F.01 6)
Prereq.: Permission of instructor
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
2-2-8

Meets with 21 F.016, but assignments differ.
See description under subject 21 F.016.
E. Turk
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CMS.880 Erasmus to E-mail: Technologies
of the Word

(Subject meets with 21H.418)
Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9

Meets with 21 H.418, but assignments differ.
See description under subject 21 H.418.
J. Ravel

CMS.888 Advertising and Popular Culture:
East Asian Perspectives
(New)

(Subject meets with 21 F.036)
Prereq.: Permission of instructor
G (Spring)
3-0-9

Examines transnational and domestic advertis-
ing in East Asia with an emphasis on
postsocialist China. Topics include the rise of
the "new rich" in East Asia and its changing
consumer culture: debates over TNAAs (transi-
tional advertising agencies) and advertising im-
perialism; advertising regulation and policy
issues; advertising and television; advertising
and identity formation; and advertising as
postmodern culture. Students view award-win-
ning ads presented at the Asia/Pacific Advertis-
ing Festivals and Chinese television
commercials. Students expected to write
response papers, make group presentations
on assigned topics, and undertake a final
project. Graduate students are expected to ex-
plore the subject in greater depth. Taught in
English.
J. Wang

Case Studies

CMS.910 Technologies of Humanism

(Subject meets with 21 L.708)
Prereq.: Permission of instructor
G (Spring)
3-3-6
Can be repeated for credit

Meets with 21 L.708 but assignments differ.
See description under 21 L.708. Topic for
Spring 2002: Hypertexts and Hyperrealities.
P. Donaldson

CMS.915 Understanding Television

(Subject meets with 21 L.432)
Prereq.: Permission of instructor
G (Fall)
3-3-6
Can be repeated for credit

Meets with 21 L.432 but assignments differ.
See description under 21 L.432. Topic for Fall
2001: American Television: A Cultural History.
D. Thorburn

CMS.917 Documenting Culture

(Subject meets with 21A.337)
Prereq.: Permission of instructor
G (Spring)
3-0-9

Meets with 21A.337, but assignments differ.
See description under subject 21A.337.
S. Sensiper

CMS.920 Popular Narrative

(Subject meets with 21 L.430, SP.492)
Prereq.: Permission of instructor
G (Spring)
3-3-6
Can be repeated for credit

Meets with 21 L.430, but assignments differ.
See description under 21 L.430. Topic for
Spring 2002: Popular Culture in the Age of
Media Convergence, and Masterminds.
H. Jenkins, J. Hildebidle

CMS.925 Film Music

(Subject meets with 21 M.284)
Prereq.: Permission of instructor
G (Fall)
3-3-6

Meets with 21M.284 but assignments differ.
See description under subject 21 M.284.
M. Marks

CMS.930 Media Education and the
Marketplace
(New)

(Subject meets with 21 F.034)
Prereq.: Permission of instructor
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-0-9

Extensive reading and discussion of case
studies on educational technology that focuses
on three areas: effective media design,
relevant educational issues, and the existing
and anticipated methods for distribution and
the business concepts behind them. The
primary case study is StarFestival, a multi-
media curriculum about Japan that en-
courages users to explore issues of cultural
and ethnic identity. Students expected to
develop a project that shows an under-
standing of the types of business models that
facilitate education technology in the class-
room. Taught in English.
S. Miyagawa

CMS.935 Documentary Photography and
Photojournalism: Still Images of a World in
Motion
(New)

(Subject meets with 21W.749)
Prereq.: Permission of instructor
G (Spring)
3-0-9

Designed to increase students' understanding
of, appreciation for, and ability to do documen-
tary photography and photo journalism. Each
three-hour class is divided between a discus-
sion of issues and readings, and a group criti-
que of students' projects. Students must have
their own photographic equipment and be
responsible for processing and printing: either
by student or commercial lab. Students must
show basic proficiency with their equipment.
Readings include Susan Sontag, Robert
Coles, Ken Light, Eugene Richards, and
others. Previous photographic experience re-
quired. Enrollment is limited to 15.
B. D. Colen

Workshops

CMS.950 Workshop I

Prereq.: Permission of instructor
G (Fall)
Units arranged H-LEVEL Grad Credit

Provides an opportunity for a hands-on project
development experience and emphasizes intel
lectual growth as well as the acquisition of
technical skills. Students attend regular meet-
ings to present and critique their work and dis-
cuss its implications.
E. Barrett

CMS.951 Workshop I
Prereq.: CMS.950
G (Spring)
Units arranged H-LEVEL Grad Credit

Students work on an individual project that can
be presented for review as a portfolio. The
portfolio can be a new project or an extension
of work begun in the first semester. Students
attend regular meetings to present and critique
their work and discuss its implications.
E. Barrett

CMS.980 Master's Thesis

Prereq.: Permission of advisor
G (Spring, Summer)
Units arranged H-LEVEL Grad Credit

Completion of a graduate thesis, to be ar-
ranged with a faculty member, who becomes
the thesis supervisor. Required of all CMS stu-
dents.
Staff
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CMS.995 Research in Comparative Media
(New)

Prereq.: Permission of instructor
G (Fall, IAP, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Opportunity for research in comparative media
studies under the supervison of a member of
the Program.
Staff

CMS.998 Topics in Comparative Media

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged
Can be repeated for credit

Supplementary work on individual or group
basis. Registration subject to prior arrange-
ment for subject matter and supervision by
staff. Also, students may petition for elective
credit for participation (with additional assign-
ments) in an undergraduate subject, with per-
mission of instructor.
Staff

CMS.999 Topics in Comparative Media

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged
Can be repeated for credit

Supplementary work on individual or group
basis. Registration subject to prior arrange-
ment for subject matter and supervision by
staff. Also, students may petition for elective
credit for participation (with additional assign-
ments) in an undergraduate subject, with per-
mission of instructor.
Staff
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School of Engineering

ESD Engineering Systems
Division

For degree requirements, see listing in
Chapter VII under the School of
Engineering.

Undergraduate

ESD.01J Engineering System Design

(Same subject as 1.041J)
Prereq.: 1.011 or permission of instructor
U (Spring)
3-1-8

See description under subject 1.041J.
J. Sussman

ESD.01 8J Project Management
(Revised Units)

(Subject meets with 1.040, 1.401J)
Prereq.: Permission of instructor
G (Spring)
3-1-8 H-LEVEL Grad Credit

See description under subject 1.040.
F. Peia-Mora

ESD.02 Essentials of Engineering

Prereq.: -
U (Spring)
2-0-4

Introduction to the range of skills necessary to
become an outstanding engineer. Subject
defines engineering and describes the essen-
tial qualities all engineers should possess; ex-
pands and develops these qualities. Complex
examples of real engineering projects
presented through several case/system
studies. Students practice leadership and
teamwork in small groups (6 to 8 students) in a
design/synthesis project under the guidance of
a faculty member.
T. W. Eagar, P. A. Lagace

ESD.053J Chemicals in the Environment:
Toxicology and Public Health

(Same subject as BEH.104J, 1.081J)
Prereq.: 5.11 or 5.111 or 5.112 or 3.091; and
7.012/7.013/7.014
U (Spring)
3-0-9

See description under subject BEH.104J.
J. L. Sherley, P. C. Dedon

Technology and Policy

ESD.10 Introduction to Technology and
Policy
(New)

Prereq.: Permission on instructor
G (Fall)
6-0-9 H-LEVEL Grad Credit

Subject divided in two paths: frameworks and
models for Technology Policy students ex-
plores perspectives in the policy process -
agenda setting, problem definition, framing the
terms of debate, formulation and analysis of
options, implementation and evaluation of
policy outcomes using frameworks including
economics and markets, law, and business
and management; exercises for Technology
and Policy students develops skills to work on
the interface between technology and societal
issues. Simulation exercises, case studies,
and group projects illustrate issues that
emerge with multiple stakeholders with dif-
ferent value structures, high levels of uncertain-
ty, multiple levels of complexity, and value
trade-offs that are characteristic of engineering
systems. Emphasis on negotiation, team build-
ing and group dynamics, management of multi-
ple actors and leadership. Students participate
in the Technology and Policy Program's
Thompson Island weekend. Open only to TPP
students.
J. Sussman, D. Hastings, R. Tabors, Staff

ESD.121J Strategic Analysis for
Environmental Policy Planning, Design,
and Implementation

(Same subject as 1.141J, 3.563J, 22.822J)
Prereq.: 1.146 or 2.192 or 3.56 or 13.62 or
16.861 or ESD.71 or 11.200 or 11.205
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-6 H-LEVEL Grad Credit

See description under subject 1.141 J.
D. H. Marks, R. de Neufville, J. Clark,
D. Sadoway

ESD.123J Industrial Ecology
(Revised Content)

(Same subject as 1.814J, 3.560J)
Prereq.: ESD.10 or 3.56
G (Spring)
3-0-6 H-LEVEL Grad Credit

Quantitative techniques for life cycle analysis
of the impacts of materials extraction, process-
ing use, and recycling; and economic analysis
of materials processing, products, and
markets. Student teams undertake a major
case study of automobile manufacturing using
the latest methods of analysis and computer-
based models of materials process.
J. Clark, F. Field

ESD.126 Energy Systems and Economic
Development

Prereq.: ESD.10
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-6 H-LEVEL Grad Credit

A team-based policy research subject focused
on evaluation of energy technologies and their
implementation within developing countries.
Focuses on one or more specific nations, car-
ries out a resource assessment, and develops
an energy strategy that is congruent with tech-
nical potential, cultural requirements, and en-
vironmental constraints.
R. D. Tabors, Staff

ESD.1 27 Telecommunications Modeling
and Policy Analysis

Prereq.: ESD.10 or ESD.171J or 15.582J
G (Spring)
3-0-6 H-LEVEL Grad Credit

Techniques for building and analyzing models
of advanced telecommunications networks
and services, taking account of technology
characteristics, policy issues, and
socioeconomic factors. Students learn
methods for assessing economic and policy is-
sues raised by information technology. Data
sets for analysis are drawn from research and
publications on the ongoing development of
the Internet and global information infrastruc-
ture. Study of K-1 2 school networks, and Inter-
net telephony. Policy analyses consider the
perspectives of various stakeholders in in-
frastructure development. Students participate
through formal presentations, group activities,
and informal class discussions.
Staff
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ESD.128J Global Climate Change:
Economics, Science, and Policy

(Subject meets with 15.023J, 12.308, 12.848J)
Prereq.: 18.02, 5.60 or 2.005, 15.010 or
equivalents
G (Spring)
3-0-6 H-LEVEL Grad Credit

See description under subject 15.023J.
H. D. Jacoby, R. G. Prinn

ESD.129J Space Policy Seminar

(Same subject as 16.891J)
Prereq.: Permission of instructor
G (Spring)
3-0-6 H-LEVEL Grad Credit

See description under subject 16.891J.
D. Hastings

ESD.132J Law, Technology, and Public
Policy
(Revised Units)

(Same subject as 15.655J)
Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Examination of the relationship between law
and technological change, and the ways in
which law, economics, and technological
change shape public policy. Areas addressed
include: responses of the legal system to
problems created by new or existing technol-
ogy; how law can be used to influence and
guide technological change; how law and
markets interact to limit or encourage tech-
nological development; and how law can affect
the distribution of wealth and social justice.
Topics covered include genetic engineering;
telecommunications; health, safety, and en-
vironmental regulation; cost/benefit analysis as
a decision tool; public participation in
governmental decisions affecting science and
technology; and law and economics as com-
Peting paradigms to encourage sustainability.
\ A. Ashford, C. C. Caldart

ESD.133J Environmental Law: Pollution
Control

(Same subject as 1.811J)
Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 1.811 J.
N. A. Ashford, C. C. Caldart

ESD.134J Regulation of Chemicals,
Radiation, and Biotechnology

(Same subject as 1.812J)
Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject 1.812J.
N. A. Ashford, C. C. Caldart

ESD.136J Technology, Law, and the
Working Environment

(Same subject as 10.805J)
Prereq.: Permission of instructor
G (Spring)
3-0-6 H-LEVEL Grad Credit

See description under subject 10.805J.
N. A. Ashford, C. C. Caldart

ESD.137J Sustainability, Trade, and the
Environment

(Same subject as 15.657J)
Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

The Schumpeterian notion of technological in-
novation as "the engine of growth" is being
challenged as the globalization of trade is in-
creasingly seen as the driving force of in-
dustrial economies. With the establishment of
the World Trade Organization implementing
the GATT, NAFTA, and other trading regimes,
serious questions have been raised concern-
ing the effects of global trade on sustainability,
which must be viewed broadly to include not
only a healthy economic base, but also a
sound environment, stable employment, ade-
quate purchasing power, distributional equity,
national self-reliance, and maintenance of cul-
tural integrity. Subject explores the many
dimensions of sustainability and the use of na-
tional, multinational, and international political
and legal mechanisms to further sustainable
development.
N. A. Ashford

ESD.151J Chemicals in the Environment:
Fate and Transport

(Same subject as 1.725J)
Prereq.: Permission of instructor
G (Fall)
3-0-9

See description under subject 1.725J.
H. F. Hemond

ESD.1 56J Policy Choice and Global
Environmental Issues

(Subject meets with 17.414J, 17.413)
Prereq.: -
G (Spring)
3-0-9

See description under subject 17.414J.
J. M. Kauffman

ESD.161J Operation and Planning of
Electric Power

(Same subject as 6.683J)
Prereq.: 6.061 or 6.013; 15.011
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

See description under subject 6.683J.
M. D. /lic, R. D. Tabors

Engineering Systems Division ESD

ESD.163J Nuclear Energy Economics and
Policy Analysis

(Same subject as 22.812J)
Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject 22.812J.
R. K. Lester

ESD.166J Sustainable Energy

(Same subject as 10.391J, 1.81 8J, 2.65J,
3.564J, 11.371J, 22.811J)
Prereq.: Permission of instructor
G (Spring)
3-1-8 H-LEVEL Grad Credit

See description under subject 10.391J.
J. Tester, M. W. Golay, J. Howard,
D. H. Marks, E. Drake, M. Driscoll, W. Peters

ESD.171 Information and Communications:
Technology and Policy

Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

Provides students with an understanding of
the complex technology, market, and policy
processes affecting information networks, and
communications infrastructure development.
Case studies of technology policy processes
serve to illustrate the global, national, and
local; public and private; and social and
economic factors that will shape use of infor-
mation and communication technology in the
next century.
Staff

ESD.182J Public Infrastructure
Development Systems

(Subject meets with 1.441J, 1.042, 11.477J)
Prereq.: 1.44 or permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject 1.441J.
J. B. Miller

ESD.183J Law and the Construction
Industry

(Subject meets with 1.44J, 1.043)
Prereq.: -
G (Fall)
2-1-9 H-LEVEL Grad Credit

See description under subject 1.44J.
J. B. Miller

ESD.185J System and Project Management

(Same subject as 1.432J, 13.615J)
Prereq.: Permission of instructor
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-1-8 H-LEVEL Grad Credit

See description under subject 1.432J.
J. Warmkessel, J. Lyneis
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Transportation

ESD.201J Transportation Systems

(Same subject as 1.221J, 11.527J)
Prereq.: Permission of instructor
G (Fall)
2-0-4 H-LEVEL Grad Credit

See description under subject 1.221 J.
J. Sussman

ESD.202J Transportation Demand and
Economics

(Same subject as 1.222J)
Prereq.: Permission of instructor
G (Fall)
2-0-4 H-LEVEL Grad Credit

See description under subject 1.222J.
M. E. Ben-Akiva, C. D. Martland

ESD.203J Transportation Policy, Strategy,
and Management

(Same subject as 1.223J)
Prereq.: Permission of instructor
G (Fall)
2-0-4 H-LEVEL Grad Credit

See description under subject 1.223J.
J. Coughlin

ESD.204J Carrier Systems

(Same subject as 1.224J)
Prereq.: Permission of instructor
G (Fall)
2-0-4 H-LEVEL Grad Credit

See description under subject 1.224J.
C. Barnhart

ESD.205J Transportation Flow Systems

(Same subject as 1.225J)
Prereq.: Permission of instructor
G (Fall)
2-0-4 H-LEVEL Grad Credit

See description under subject 1.225J.
I. Chabini

ESD.207J Transportation in an
Environmentally Constrained World

(Same subject as 1.250J)
Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject 1.250J.
M. Ben-Akiva, J. Heywood, A. Schafer

ESD.210J Computer Algorithms for
Systems Analysis

(Same subject as 1.204J)
Prereq.: 1.00 or 1.001 or permission of instruc-
tor
G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject 1.204J.
I. Chabini

ESD.212J Demand Modeling

(Same subject as 1.202J)
Prereq.: Permission of instructor
G (Spring)
3-1-8 H-LEVEL Grad Credit

See description under subject 1.202J.
M. E. Ben-Akiva

ESD.213J Advanced Demand Modeling

(Same subject as 1.205J)
Prereq.: 1.202 or permission of instructor
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

See description under subject 1.205J.
M. E. Ben-Akiva

ESD.214J Models and Algorithms for
Transportation Networks Analysis and
Operations

(Same subject as 1.207J)
Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject 1.207J.
I. Chabini

ESD.215J Airline Schedule Planning

(Same subject as 1.206J, 16.77J)
Prereq.: 15.081J or equivalent
G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject 1.206J.
C. Barnhart

ESD.216J Logistical and Transportation
Planning Methods

(Same subject as 1.203J, 6.281J, 13.665J,
15.073J, 16.76J)
Prereq.: 6.431, 15.075
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 1.203J.
R. C. Larson, A. R. Odoni, A. I. Barnett

ESD.221J An Introduction to Intelligent
Transportation Systems

(Same subject as 1.212J)
Prereq.: Permission of instructor
G (Spring)
3-0-6 H-LEVEL Grad Credit

See description under subject 1.212J.
J. Sussman

ESD.222J Transportation Policy and
Environmental Limits
(Revised Content)

(Same subject as 1.253J, 11.383J)
Prereq.: 1.221J or permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject 1.253J.
J. Coughlin, F. Salvucci

ESD.224J Planning and Design of Airport
Systems

(Same subject as 1.231J, 16.781J)
Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 1.231J.
R. de Neufville, A. R. Odoni

ESD.225J Urban Transportation Planning

(Same subject as 11.380J, 1.252J)
Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 11.380J.
F. Salvucci

ESD.226J Public Transportation Service
and Operations Planning

(Same subject as 1.258J, 11.381J)
Prereq.: 1.221J or permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject 1.258J.
Staff

ESD.227J Transit Management

(Same subject as 1.259J, 11.382J)
Prereq.: 1.258J or permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-6 H-LEVEL Grad Credit

See description under subject 1.259J.
N. H. M. Wilson, F. Salvucci

ESD.229J Urban Spatial Structure,
Transportation, and Telecommunications I

(Same subject as 11.528J, 1.213J)
Prereq.: 11.208 or permission of instructor
G (Spring)
3-1-2 H-LEVEL Grad Credit

See description under subject 11.528J.
Staff

ESD.260J Logistics Systems

(Same subject as 1.260J, 15.770J)
Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 1.260J.
J. Masters, Y. Sheffi

ESD.261J Case Studies in Logistics and
Supply Chain Management

(Same subject as 1.261J, 15.771J)
Prereq.: Permission of instructor
G (Spring)
3-0-6 H-LEVEL Grad Credit

See description under subject 1.261J.
J. Byrnes
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ESD.262J Supply Chain Context

Same subject as 1.262J)
p)rereq.: -
0 (Fall)

0-4

'e description under subject 1.262J.
Rice

ESD.263J Logistics Thesis Seminar

Same subject as 1.263J)
Prereq.: Limited to M.Eng. in Logistics students
0 (Fall)

0-1 [P/D/F]

.?e description under subject 1.263J.
Masters

ESD.264J Database, Internet, and Systems
itegration Technologies

ame subject as 1.264J)
ereq.: Permission of instructor
(Fall)
)-9 H-LEVEL Grad Credit

e description under subject 1.264J.
Kocur

ESD.265J International Logistics

ame subject as 1.265J, 13.67J, 15.765J)
ereq.: 1.260J, 1.261J, 1.262J, 15.760, or
rmission of instructor
(Spring)
0-4 H-LEVEL Grad Credit

le description under subject 1.265J.
Marcus, Staff

ESD.269J Advanced Logistics and Supply
Chain Strategies

evised Content)

;ame subject as 1.269J)
ereq.: 1.260 or 15.760 or 15.761 or
Juivalent
Spring)

J-9 H-LEVEL Grad Credit

bject focuses on effective logistics
ategies for companies that operate globally
d, in particular, on integrating supply chain
mponents into a coordinated system that
luces system wide cost and increases ser-
e level. Identifies new opportunities, issues,
d concepts introduced by the internet and e-
rmmerce. These include digital markets, ex-
anges, internet-based collaboration, supply
ain visibility, CPFR, and others. Explores

"bust tools and off-the-shelf software pack-
es that have proven effective in many in-
stries such as decision support systems,
iterprise resource planning systems, and e-
)mmerce based strategies.
Simchi-Levi'

ESD.270J Studies in Transportation
Engineering

Same subject as 1.27J)
Prereq.: Permission of instructor
3 (Fall, Spring, Summer)
Jnits arranged H-LEVEL Grad Credit
,an be repeated for credit

.ee description under subject 1.27J.
formation: M. E. Ben-Akiva.

ESD.271J Research Seminar in
Transportation

(Same subject as 1.271J)
Prereq.: Permission of instructor
G (Fall)
Units arranged [P/D/F]
Can be repeated for credit

See description under subject 1.271J.
Staff

ESD.272J Design and Operation of
Logistics Facilities and Networks
(New)

(Same subject as 1.272J)
Prereq.: 1.260J or permission of instructor
G (lAP)
2-0-1

Exploration of the technological and
managerial issues involved in the design and
operation of distribution and logistics physical
facilities and associated information technol-
ogy in an enterprise wise supply chain. In-
cludes day-long site visits to logistics
operations in the local area, as well as day-
long software tutorials on commercial-grade
software packages used in the design of logis-
tics networks. The curriculum also includes lec-
tures and case studies from faculty and
professional logistics consultants focusing on
the design and operation of efficient logistics
facilities.
J. Masters

ESD.273J Logistics and Supply Chain
Management
(Revised Content)

(Same subject as 1.270J)
Prereq.: Probability and Linear Programming
G (Fall)
3-0-9 H-LEVEL Grad Credit

Survey of Operations Research models and
techniques developed for a variety of problems
arising in logistical planning of multi-echelon
systems. Focus on planning models for produc-
tion/inventory/distribution strategies in general
multi-echelon multi-item systems. Topics in-
clude: Vehicle Routing Problems, Dynamic Lot
Sizing Inventory Models, Stochastic and deter-
ministic Multi-Echelon Inventory Systems, The
Bullwhip Effect, Pricing Models, and integra-
tion problems arising in supply chain manage-
ment.
D. Simchi-Levi

ESD.283J Cities and Regions: Urban
Economics and Public Policy

(Same subject as 14.573J, 1.283J, 11.410J)
Prereq.: 14.03 or 14.04
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 14.573J.
W. Wheaton

ESD.284J Analyzing and Accounting for
Regional Economic Change

(Same subject as 11.481J, 1.284J)
Prereq.: 14.03, 14.04
G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject 11.481J.
K. R. Polenske

ESD.285J Regional Socioeconomic Impact
Analyses and Modeling

(Same subject as 11.482J, 1.285J)
Prereq.: 11.481J or permission of instructor
G (Fall)
2-1-9 H-LEVEL Grad Credit

See description under subject 11.482J.
K. R. Polenske

Systems Design and
Management

ESD.32J Product Design and Development

(Same subject as 15.783J, 2.739J)
Prereq.: 2.009 or 15.760 or 15.761 or permis-
sion of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject 15.783J.
S. D. Eppinger

ESD.33J Systems Engineering

(Same subject as 16.880J)
Prereq.: Permission of department
G (Summer)
3-1-8 H-LEVEL Grad Credit

See description under subject 16.880J.
C. W. Boppe

ESD.34J System Architecture

(Same subject as 16.882J)
Prereq.: Permission of instructor
G (Fall)
3-0-9

See description under subject 16.882J.
E. F. Crawley

ESD.35J Aircraft Systems Engineering
(New)

(Same subject as 16.885J)
Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
4-0-8 H-LEVEL Grad Credit

See description under subject 16.885J.
E. M. Murman, J. P. Clarke, R. J. Hansman

Descriptions of Subjects 609



School of Engineering

ESD.355J Advanced Software Engineering
(New)

(Same subject as 16.355J)
Prereq.: 16.070, 16.35, or permission of in-
structor
G (Fall)
3-0-9 H-LEVEL Grad Credit

A reading and discussion subject on advanced
topics in the engineering of software systems.
Focus on software development. Topics differ
but are chosen from: software process and
lifecycle; requirements development, specifica-
tion and analysis; design principles; testing, for-
mal analysis, and reviews; quality
management and assessment; product and
process metrics; COTS and reuse; evolution
and maintenance; team organization and
people management; software engineering
aspects of programming languages; and
software psychology. Prerequisite is basic
knowledge of programming and an introduc-
tory class in software engineering. The second
prerequisite can be waived with permission of
the instructor and additional background read-
ing.
N. Leveson

Technology

ESD.565J Integrating eSystems:
Technology, Strategy, and Organizational
Factors

(Same subject as 15.565J)
Prereq.: Permission of instructor
G (Spring)
3-0-6 H-LEVEL Grad Credit
Credit cannot also be received for 15.578 or
15.565J

See description under subject 15.565J.
Consult S. E. Madnick.

ESD.61J Integrating The Lean Enterprise

(Same subject as 16.852J)
Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 16.852J.
0. Nightingale

ESD.62 Application of Technology

Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

Engineering School-Wide Elective Subject.
Description given at end of this chapter in
SWE section on page 637.
J. Deutch, R. Lester

ESD.64J Technology, Productivity, and
Industrial Competition

(Same subject as 22.843J, 17.172J)
Prereq.: Permission of instructor
Acad Year 200 1-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 22.843J.
R. K. Lester

Methods

ESD.71 Dynamic Strategic Planning

Prereq.: Permission of instructor
G (Fall)
3-0-6 H-LEVEL Grad Credit

Engineering School-Wide Elective Subject.
Description given at end of this chapter in
SWE section on page 637.
R. de Neufville, J. P. Clark, F. Field

ESD.712 Dynamic Strategic Planning
Essentials

Prereq.: Permission of instructor
G (Fall, Spring)
3-0-3 H-LEVEL Grad Credit

Dynamic strategic planning as the logical way
to approach long-term, risky projects. In-
tegrated presentation of the real-world risks, of
decision analysis to identify optimal strategies,
and of options evaluations to estimate the
value of flexibility in systems design. This sub-
ject is offered long-distance.
R. de Neufville

ESD.72 Engineering Risk-Benefit Analysis_
Prereq.: 18.02
G (Spring)
3-0-6 H-LEVEL Grad Credit

Engineering School-Wide Elective Subject.
Description given at end of this chapter in
SWE section on page 637.
G. Apostolakis, A. R. Odoni

ESD.74J System Dynamics for Engineers

(Same subject as 22.823J, 1.143J)
Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject 22.823J.
K. F. Hansen

ESD.76J Systems Simulation

(Subject meets with 1 .1 53J, 1.019)
Prereq.: 1.00, 6.041 or 1.010
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject 1.153J.
D. Simchi-Levi

Professional Development

ESD.80 Seminar in Technology Policy
Research

Prereq.: ESD.10
G (Spring)
2-0-1 H-LEVEL Grad Credit

Presentations by students, faculty and guest
speakers of on-going research related to cur-
rent issues in technology and policy. Specific
topics determined by research of participants
and by new and important directions in technol-
ogy and policy.
D. E. Hastings

ESD.811 Technology Policy Internship
(Revised Units)

Prereq.: ESD.10 and ESD.121J or equivalent
G (Fall)
1-1-1 H-LEVEL Grad Credit

Seminar examines what technology policy is in
practice. Considers the question of "Who
achieves what, when, how, and why?" regard-
ing technology policy. Students who have com-
pleted summer internships present and dissect
their own experience with special reference to
specific cases in which they have participated.
D. Hastings, Staff

ESD.83 Research Seminar in Engineering
Systems

Prereq.: ESD.10 or permission of instructor
G (Fall)
3-0-6 H-LEVEL Grad Credit

Examines core approaches and
methodologies that define new field of En-
gineering Systems. Historical review of the
development of systems thinking. Analyzes
major work in subfields: manufacturing, policy,
logistics and transportation, system design and
management, product development, complex
systems. Subfields placed in historical and in-
dustrial context. Analyzed according to fun-
damental issues including definitions of
systems, relationship of engineering systems
to "engineering science," handling of com-
plexity, qualitative and quantitative methods
for analysis, synthesis, optimization, relation-
ship between open and closed systems, and
relationship between technical systems and s>
cial context.
D. Mindell

ESD.843J Seminar in Social Science
Research Methods

(Same subject as 15.340J, 16.451J)
Prereq.: -
G (Fall)
2-0-4

See description under subject 15.340J.
E. Rebentisch

Special Subjects

ESD.910-ESD.920 Research in Engineering
Systems Division

Prereq.: Permission of instructor
G (Fall, Spring, Summer)
Units arranged [P/D/F]
Can be repeated for credit

For research assistants in the Engineering Sys-
tems Division when assigned research is not
used for thesis, but is approved for academic
credit. Credit for this subject may not be used
for any degree granted by ESD.
R. de Neufville

610 Chapter VIII



Engineering Systems Division ESD

ESD.921-ESD.929 Teaching in Engineering
Systems Division

Prereq.: Permission of instructor
G (Fall, IAP, Spring, Summer)
Units arranged [P/D/F]
Can be repeated for credit

For teaching assistants in Engineering Sys-
tems Division in recognition of educational
value derived from satisfactory performance of
assigned duties, and for other qualified stu-
dents interested in teaching as a career.
Laboratory, tutorial, or classroom teaching
under supervision of a faculty member. Credit
for this subject may not be used for any de-
gree granted by ESD.
information: R. de Neufville.

ESD.930 Special Graduate Studies In
Engineering Systems Division

Prereq.: Permission of instructor
G (Fall, IAP, Spring, Summer)
Units arranged [P/D/F]
Can be repeated for credit

Opportunity for individual or group study of ad-
vanced topics in Engineering Systems Division
not otherwise included in the curriculum at
MIT. Offerings are initiated by faculty on an ad-
hoc basis subject to ESD approval.
Information: R. de Neufville.

ESD.931-ESD.933 Special Graduate
Studies in Engineering Systems Division

Prereq.: Permission of instructor
G (Fall, IAP, Spring, Summer)
Units arranged
Can be repeated for credit

Opportunity for individual or group study of ad-
vanced topics in Engineering Systems Division
not otherwise included in the curriculum at
MIT. Offerings are initiated by faculty on an ad-
hoc basis subject to ESD approval.
Information: R. de Neufville.

ESD.934-ESD.938 Special Graduate
Studies in Engineering Systems Division

Prereq.: Permission of instructor
G (Fall, IAP, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Opportunity for individual or group study of ad-
vanced topics in Engineering Systems Division
not otherwise included in the curriculum at
MIT. Offerings are initiated by faculty on an ad-
hoc basis subject to ESD approval.
Information: R. de Neufville.

ESD.939 Special Graduate Studies in
Engineering Systems Division

Prereq.: Permission of instructor
G (Fall, IAP, Spring, Summer)
Units arranged [P/D/F H-LEVEL Grad Credit
Can be repeated for credit

Opportunity for individual or group study of ad-
vanced topics in Engineering Systems Division
not otherwise included in the curriculum at
MIT. Offerings are initiated by faculty on an ad-
hoc basis subject to ESD approval.
Information: R. de Neufville.

Descriptions of Subjects 611



Whitaker College of Health Sciences and Technology

Health Sciences and
Technology

For degree requirements, see listing in
Chapter VII under the Harvard-MIT
Division of Health Sciences and
Technology.

Students wishing to take HST.011-091
must obtain permission of the instructor.

HST subjects numbered 011 through 300
are scheduled according to the Harvard
Medical School academic calendar, which
is different from that of MIT. Students
whose graduation depends upon complet-
ing one or more of these subjects should
take particular care regarding the schedule.

HST.01 1 Human Functional Anatomy

(Subject meets with HST.010)
Prereq.: Permission of instructor
G (Fall)
2-9-10 H-LEVEL Grad Credit

Lectures, detailed laboratory dissections, and
prosections provide a thorough exploration of
the gross structure and function of the human
body. Fundamental principles of bioengineer-
ing are employed to promote analytical ap-
proaches to understanding the body's design.
The embryology of major organ systems is
presented, together with certain references to
phylogenetic development, as a basis for com-
prehending anatomical complexity. Correlation
clinics stress both normal and abnormal func-
tions of the body and present evolving
knowledge of genes responsible for normal
and abnormal anatomy. Lecturers focus on cur-
rent problems in organ system research. (Only
HST students may register under HST.010,
graded P/D/F.) Enrollment limited to graduate
students.
L. Gehrke, F. A. Jenkins, Jr.

HST.021 Musculoskeletal Pathophysiology

(Subject meets with HST.020)
Prereq.: Enrollment limited, open only to medi-
cal and graduate students
G (lAP)
3-0-3 H-LEVEL Grad Credit

Growth and development of normal bone and
joints, the process of mineralization, the
biophysics of bone and response to stress and
fracture, calcium and phosphate homeostasis
and regulation by parathyroid hormone and
vitamin D, and the pathogenesis of metabolic
bone diseases and disease of connective tis-
sue, joints, and muscles, with consideration of
possible mechanisms and underlying metabo-
lic derangements. Enrollment limited. (Only
HST students may register under HST.020,
graded P/D/.)
D. R. Robinson, S. M. Krane, H. Mankin

HST.031 Human Pathology

(Subject meets with HST.030)
Prereq.: 7.012 or 7.013 or 7.014, 8.01, 8.02
G (Fall)
4-4-8 H-LEVEL Grad Credit

Introduction to the functional structure of nor-
mal cells and tissues, pathologic principles of
cellular adaptation and injury, inflammation, cir-
culatory disorders, immunologic injury, infec-
tion, genetic disorders, and neoplasia in
humans. Lectures, conferences emphasizing
clinical correlations and contemporary ex-
perimental biology. Laboratories with examina-
tion of microscopic and gross specimens, and
autopsy case studies emphasizing modern
pathology practice. Enrollment limited. Permis-
sion of instructor required. (Only HST students
may register under HST.030, graded P/D/F.)
R. N. Mitchell

HST.041 Mechanisms of Microbial
Pathogenesis

(Subject meets with HST.040)
Prereq.: 7.012 or 7.013 or 7.014, 7.05
G (Fall)
3-6-5 H-LEVEL Grad Credit

Deals with the mechanisms of pathogenesis of
bacteria, viruses, and other microorganisms.
Approach spans mechanisms from molecular
to clinical aspects of disease. Topics selected
for intrinsic interest and cover the
demonstrated spectrum of pathophysiologic
mechanisms. Enrollment limited. Permission of
instructor required. (Only HST students may
register under HST.040, graded P/D/F.)
C. Crumpacker II, S. Miller, H. Simon

HST.061 Endocrinology

(Subject meets with HST.060)
Prereq.: 7.012 or 7.013 or 7.014, 7.05
G (Spring)
6-0-6 H-LEVEL Grad Credit

Physiology and pathophysiology of the human
endocrine system. Three hours of lecture and
section each week concern individual parts of
the endocrine system. Topics include assay
techniques, physiological integration, etc. At
frequent clinic sessions, patients are
presented who demonstrate clinical problems
considered in the didactic lectures. Enrollment
limited, permission of instructor required. (Only
HST students may register under HST.060,
graded P/D/F.)
J. Majzoub, W. Kettyle

HST.071 Human Reproductive Biology

(Subject meets with HST.070)
Prereq.: 7.012 or 7.013 or 7.014, 7.05, permis-
sion of instructor
G (Fall)
2-4-3 H-LEVEL Grad Credit

Lectures, laboratory sessions, and clinical
case discussions designed to provide the stu-
dent with a clear understanding of the physiol-
ogy, endocrinology, and pathology of human
reproduction. Emphasis is on quantitative
analytic techniques and the role of technology
in reproductive science. Subject involves the
student in the wider aspects of reproduction,
such as prenatal diagnosis, in vitro fertilization,
abortion, menopause, and contraception.
(Only HST students may register under
HST.070, graded P/D/F.)
H. Klapholz

HST.081 Hematology

(Subject meets with HST.080)
Prereq.: 7.05
G (Spring)
3-6-4 H-LEVEL Grad Credit

An intensive survey of the biology, physiology,
and pathophysiology of blood with systematic
consideration of hematopoiesis, white blood
cells, red blood cells, platelets, coagulation,
plasma proteins, and hematologic malignan-
cies. Emphasis given equally to didactic discus-
sion and analysis of clinical problems. Meets
second half of the term. Enrollment limited.
Permission of instructor required. (Only HST
students may register under HST.080, graded
P/D/F.)
D. J. Kuter, /. Kuter, W. Aird, W. H. Churchill

HST.091 Cardiovascular Pathophysiology

(Subject meets with HST.090)
Prereq.: 7.012 or 7.013 or 7.014, 8.02
G (Spring)
3-3-9 H-LEVEL Grad Credit

Normal and pathologic physiology of the heart
and vascular system. Emphasis includes
hemodynamics, electrophysiology, gross
pathology, and clinical correlates of cardiovas-
cular function in normal and in a variety of dis-
ease states. Special attention given to
congenital, rheumatic, valvular heart disease
and cardiomyopathy. Enrollment limited. Per-
mission of instructor required. (Only HST stu-
dents may register under HST.090, graded
P/D/F.)
E. Edelman
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HST.101 Respiratory Pathophysiology

(Subject meets with HST.100)
Prereq.: 7.012 or 7.013 or 7.014, 7.05, 8.01
G (Spring)
4-0-8 H-LEVEL Grad Credit

Lectures, seminars, and laboratories cover the
histology, cell biology, and physiological func-
tion of the lung with multiple examples related
to common diseases of the lung. A quantitative
approach involving the physics of gases, fluid
mechanics of air flow and gas exchange is
covered. For M.D. candidates and other stu-
dents with background in science. Enrollment
limited. Permission of instructor required. (Only
HST students may register under HST.100,
graded P/D/F.)
J. Drazen, S. Loring

HST.1 11 Renal Pathophysiology

(Subject meets with HST. 110)
Prereq.: 7.012 or 7.013 or 7.014, 7.05 or per-
mission of instructor
G (Spring)
4-0-8 H-LEVEL Grad Credit

Considers the normal physiology of the kidney
and the pathophysiology of renal disease.
Renal regulation of sodium, potassium, acid,
and water balance are emphasized as are the
mechanism and consequences of renal failure.
Included also are the pathology and
pathophysiology of clinical renal disorders
such as acute and chronic glomerulonephritis,
pyelonephritis, and vascular disease. New
molecular insights into transporter mutations
and renal disease are discussed. Enrollment
limited. Permission of instructor required. (Only
HST students may register under HST. 110,
graded P/D/F.)
D. Brown, C. Coggins, H. Rennke

HST.121 Gastroenterology

(Subject meets with HST.120)
Prereq.: 7.012 or 7.013 or 7.014, 7.05, 8.01
G (Fall)
3-6-4 H-LEVEL Grad Credit

Presents the anatomy, physiology,
biochemistry, biophysics, and bioengineering
of the gastrointestinal tract and associated
pancreatic, liver, and biliary systems. Em-
phasis on the molecular and pathophysiologi-
cal basis of disease where known. Covers
gross and microscopic pathology and clinical
aspects. Formal lectures given by core faculty,
with some guest lectures by local experts.
Selected seminars conducted by students with
supervision of faculty. Enrollment limited. Per-
mission of instructor required. (Only HST stu-
dents may register under HST.120, graded
P/D/F.)
M. C. Carey, R. H. Schapiro, K. Badizadegan

HST.131 Introduction to Neuroscience
(Revised Content)

(Subject meets with HST.130)
Prereq.: Permission of instructor
G (Fall)
6-3-6 H-LEVEL Grad Credit

Explores major concepts in neuroscience on
several levels ranging from molecules and
cells through neural systems, perception, cog-
nition, and behavior. Aspects of neurophar-
macology, pathophysiology, neurology, and
psychiatry covered as well. Lectures supple-
mented by conferences and labs. Labs review
neuroanatomy at the gross and microscopic
levels. Class size limited to 50. (Only HST stu-
dents may register under HST.130, graded
P/D/F.)
R. H. Masland

HST.140 Molecular Medicine

Prereq.: 7.05
G (Spring)
2-0-4 [P/D/F] H-LEVEL Grad Credit

Conducted as a seminar to study a variety of
human diseases and the underlying molecular,
genetic, and biochemical basis for the
pathogenesis and pathophysiology of the disor-
ders. Lectures by faculty and seminars con-
ducted by students, with tutorials and
supervision by faculty. Patients presented
when feasible. Appropriate for students who
have had a course in biochemistry and/or
molecular biology.
/. M. London, G. 0. Daley, M. Meyerson

HST.147 Human Biochemistry and
Metabolic Diseases
(Revised Units)

(Subject meets with HST.146)
Prereq.: Enrollment limited, open only to medi-
cal and graduate students
G (Fall)
0-6-0 H-LEVEL Grad Credit

First-year graduate level intensive subject in
human biochemistry and physiological
chemistry that focuses on intermediary meta-
bolism and structures of key intermediates and
enzymes important in human disease. Subject
is divided into 4 groups: lipid, protein, car-
bohydrate, and nucleic acids. The importance
of these areas is underscored with examples
from diseases and clinical correlations. (Only
HST students may register under HST.146,
graded P/D/F.)
J. Badwey, A. Brunet

HST.151 Principles of Pharmacology

(Subject meets with HST.150)
Prereq.: 7.012 or 7.013 or 7.014, 7.05, 8.01
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

An introduction to pharmacology. Topics in-
clude mechanisms of drug action, dose-
response relations, pharmacokinetics, drug
delivery systems, drug metabolism, toxicity of
pharmacological agents, drug interactions, and
substance abuse. Selected agents and clas-
ses of agents examined in detail. (Only HST
students may register under HST.150, graded
P/D/F.)
C. Rosow, R. Lees, G. Strichartz

HST.161 Molecular Biology and Genetics in
Modern Medicine

(Subject meets with HST.160)
Prereq.: 7.012 or 7.013 or 7.014, 7.05
G (Fall)
4-0-8 H-LEVEL Grad Credit

Focuses on the scientific, clinical, and ethical
aspects of human genetics. Basic science lec-
tures covering molecular genetics are in-
tegrated with patient presentations and
discussion. An outside project puts each stu-
dent in direct contact with clinicians, re-
searchers, and patients. During the first part of
the class, background for this and other basic
science subjects is introduced, while students
with stronger backgrounds meet in alternative
sections to discuss related advance topics
based on reading primary literature. (Only HST
students may register under HST.160, graded
P/D/F.)
D. Housman, N. Rosenthal

HST.176 Cellular and Molecular
Immunology

(Subject meets with HST.175)
Prereq.: 7.05
G (Fall)
4-0-8 H-LEVEL Grad Credit

Covers cells and tissues of the immune sys-
tem, lymphocyte development, the structure
and function of antigen receptors, the cell biol-
ogy of antigen processing and presentation in-
cluding molecular structure and assembly of
MHC molecules, the biology of cytokines,
leukocyte-endothelial interactions, and the
pathogenesis of immunologically mediated dis-
eases. Consists of lectures and tutorials in
which clinical cases are discussed with faculty
tutors. Details of the case covering a number
of immunological issues in the context of dis-
ease are posted on a student Web site. Sec-
tions are integrated with HST.031 Human
Pathology. Enrollment is limited to 45 students.
(Only HST students may register under
HST.175, graded P/D/F).
S. Pillai, A. H. Lichtman, H. Auchincloss,
H. Ploegh, B. Walker, D. Hafler

HST.181 Genetics in Medicine
(Revised Content and Units)

(Subject meets with HST.180)
Prereq.: 7.012 or 7.013 or 7.014, 7.05
G (IAP)
2-0-4 H-LEVEL Grad Credit

Introduction to central issues in medical
genetics. Significance of karyotypic analysis in
clinical genetics and oncology. In-depth con-
sideration of well-defined, genetically based ill-
nesses including cystic fibrosis, muscular
dystrophies, and Huntington's disease. Clinical
issues posed by predisposition to common
forms of illness such as diabetes,
atherosclerosis, and specific forms of cancer
addressed from a molecular genetic perspec-
tive. Includes patient presentations, considera-
tion of genetic counseling issues, and the likely
clinical impact of new genetic diagnostic techni-
ques. (Only HST students may register under
HST.180, graded P/D/F.)
B. Korf
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HST.191 Statistical Planning and Analysis
of Biomedical Investigations

(Subject meets with HST.190)
Prereq.: Enrollment limited, open only to medi-
cal and graduate students, 18.02
G (IAP)
3-0-3 H-LEVEL Grad Credit

Introduces statistical logic and technique as a
basis for clinical decisions and scientific in-
ference. Students learn to perform elementary
statistical calculations, use a statistics com-
puter program (STATA), and acquire the con-
cepts and vocabulary to read biomedical
literature critically and communicate produc-
tively with statistical professionals. Includes
probability theory, normal sampling, chi-square
and t-tests, analysis of variance, linear regres-
sion, and survival analysis. Case studies in-
clude applications to diagnostic screening,
clinical drug trials, and physiological experi-
ments. Emphasis on experimental studies
rather than epidemiology. (Only HST students
may register under HST.190, graded P/D/F.)
D. Finkelstein

HST.196 Teaching Health Sciences and
Technology

Prereq.: -
G (Fall, Spring, Summer)
Units arranged [P/D/F]
Can be repeated for credit

For teaching assistants in HST where the
teaching assignment is approved for academic
credit by the department.
J. V. Bonventre, M. L. Gray

HST.198 Special Topics in Health Sciences
and Technology

Prereq.: Permission of instructor
G (Fall, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Opportunity for study of graduate-level topics
related to HST but not included elsewhere in
the catalogue. Registration under this subject
normally used for situations involving individual
study under supervision of a faculty member,
but may, when appropriate, be used for small
study groups. Normal registration is for 12
units. Registration is subject to the approval of
the professor in charge.
J. V. Bonventre

HST.199 Research in Health Sciences and
Technology

Prereq.: Permission of instructor
G (Fall, Spring, Summer)
Units arranged [P/D/F]
Can be repeated for credit

For research assistants in HST where the as-
signed research is approved for academic
credit by the department. Hours are arranged
with research supervisor.
G. 0. Daley, A. D. Luster, R. L. Maas,
D. E. lngber, S. P. Balk

HST.200 Introduction to Clinical
Medicine

Prereq.: Permission of instructor
G (Spring)
9-25-12 [P/D/F] H-LEVEL Grad Credit

February through May, Monday, Wednesday,
Friday. Students learn the basic skills involved
in examination of the patient and are intro-
duced to history taking and patient interview.
Students exposed to clinical problems in
medicine, surgery, and pediatrics in groups of
two or three students under one faculty mem-
ber. Findings reported through history taking
and oral presentation of the cases to the class.
An intensive subject serving as prerequisite to
clinical clerkships. Enrollment limited to stu-
dents in M.D. Program.
W. H. Churchill, M. Donaldson, S. Kohler

HST.201 Introduction to Clinical Medicine
and Medical Engineering I

Prereq.: HST.010, HST.030, HST.090,
HST.100, HST.110
G (IAP)
0-20-0 [P/D/F] H-LEVEL Grad Credit

Required for doctoral students in MEMP pro-
gram. Students develop skills in patient inter-
viewing and physical examination; become
proficient at organizing and communicating
clinical information in both written and oral
forms; begin integrating history, physical, and
laboratory data with pathophysiologic prin-
ciples; and become familiar with the clinical
decision-making process and broad economic,
ethical, and sociological issues involved in
patient care. Permission of instructor required.
R. G. Mark, V. Stelluto, C. J. Hatem

HST.202 Introduction to Clinical Medicine
and Medical Engineering 11

Prereq.: HST.201
G (Spring)
0-20-0 [P/D/F] H-LEVEL Grad Credit

Strengthens the skills developed in HST.201
through a six-week clerkship in medicine at
Mount Auburn Hospital. Students serve as full-
time members of a ward team and participate
in longitudinal patient care. In addition, stu-
dents participate in regularly scheduled teach-
ing conferences focused on principles of
patient management.
V. Stelluto, C. J. Hatem, P. G. Mark

HST.203 Clinical Experience in Medical
Engineering and Medical Physics

Prereq.: HST.201, HST.202
G (Fall, Spring, Summer)
0-12-0 [P/D/F] H-LEVEL Grad Credit

An individually arranged full-time one-month
directed study in a clinical environment where
active medical engineering/medical physics in-
vestigation is in progress. Students are active-
ly engaged in patient care, particularly those
aspects that interface closely with technology.
Students also focus on in-depth exploration of
the technical and research area. Term paper
required.
T. Brady, R. Lee, S. Izumo

HST.204 Industrial Experience in Medical
Engineering and Medical Physics
(New)

Prereq.: HST.595
G (Fall, Spring, Summer)
0-12-0 [P/D/F] H-LEVEL Grad Credit

An individually arranged full-time eight week
(or longer) internship in an industrial environ-
ment in the field of medical engineering/medi-
cal physics. Students participate in a clinically
related research and/or development project.
Students required to attend a series of in-
dustry-related seminars during the term before
the internship. A term paper and final presenta-
tion are required. May not be repeated for
credit.
J. Weaver

HST.220 Introduction to the Care of Patients

Prereq.: -
G (Fall, Spring)
2-0-2 [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Elective subject for HST/MD candidates only.
Year-long subject: students must register for
both Fall and Spring terms. Provides an intro-
duction to the care of patients through oppor-
tunities to observe and participate in
doctor-patient interaction in an outpatient, of-
fice-based environment and through patient-
oriented seminars. Students are exposed to
some of the practical realities of providing
patient care. Topics include basic interviewing,
issues of ethics and confidentiality, and other
aspects of the doctor-patient relationship. Re-
quirements include regular attendance, and a
short paper on patient care. Enrollment limited
to 15.
W. M. Kettyle, A. N. Weinberg, MIT Medical
Department Staff

HST.230 Real Medicine

Prereq.: Permission of instructor
G (Fall, lAP, Spring, Summer)
1-3-2 [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

An elective subject for HST/MD candidates
only. Students form a group medical practice
and participate in the longitudinal management
of medically fragile patients. Under the super-
vision of physician-preceptors, students
regularly visit patients at home and in the
hospital, and address relevant medical, ethical,
financial, and organizational issues. Students
begin the subject in the fall of the second year
of the MD curriculum and are expected to con-
tinue the subject for a minimum of one year.
C. DuBeau, R. Mark
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HST.300 Clinical Management and
Physiology of Surgical Intensive Care
Patients

Prereq.: Clerkship in Medicine and permission
A instructor
G3 (Fall, Spring, Summer)

-15-0 [P/D/F] H-LEVEL Grad Credit

One-month course designed to teach quantita-
:ve applications of basic physiologic and phar-
,nacologic concepts to synthesize diagnoses
and treatments for critically ill patients. Em-
phasis also on principles, applications, and
limitations of equipment used to monitor and
treat patients in intensive care units. Students
participate in individual and group discussions,
and are assigned clinically relevant basic
science readings and given supervised respon-
sibilities for one or more ICU patients. Stu-
dents are expected to give brief oral reports
weekly and a more comprehensive presenta-
tion integrating physiologic concepts with clini-
cal problems at the end of the month.
R. S. Teplick

HST.391 Principles of Clinical Investigation
Seminar

Prereq.: Permission of instructor, enrollment
limited
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall, IAP, Spring)
3-0-3 [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Weekly seminar and case discussion series
covering the essential elements of biomedical
ethics, study design, etc.
R. Rubin

HST.450J Biological Physics

(Same subject as 8.515J)
Prereq.: 8.044 recommended but not neces-
sary
G (Fall)
4-0-8 H-LEVEL Grad Credit

See description under subject 8.515J.
G. Benedek, F. Villars

HST.502 Survival Skills for Emerging
Researchers

Prereq.: -
G (Spring)
0-3-0 [P/D/F]

Provides graduate students and fellows with
techniques that enhance both validity and
responsible conduct in scientific practice.
Topics include study design, laboratory prac-
tice, treatment of data, human and animal re-
search, intellectual property, preparation of
proposals, research papers, posters, and oral
presentations. Also discussed are mentoring
relationships and career options. Aspects of
responsible research conduct are integrated
as appropriate to the specific topic under dis-
cussion. Subject satisfies the training grant re-
quirements of the NIH for education in the
responsible conduct of research.
E. R. Myers, S. J. Bird

HST.505 Laboratory in Molecular and
Cellular Sciences

Prereq.: Biochemistry or cell biology
G (lAP)
3-4-5 H-LEVEL Grad Credit

Subject provides hands-on laboratory training
in state-of-the-art experimental approaches
and techniques in molecular and cellular scien-
ces. Lab training is reinforced with didactic lec-
tures which stress the theory behind these
methodologies. Topics covered include: mam-
malian cell culture, tissue engineering, DNA
cloning, gene transfer and gene therapy, trans-
genic animals, protein purification and
analysis, and microscopy. Emphasis on the
quantitative aspects of these methodologies.
Students learn how to incorporate these ap-
proaches into an interdisciplinary research
strategy aimed at addressing important ques-
tions in biomedical research.
J. Morgan, M. Toner, L. Van De Water,
C. Roth, M. Yarmush, F Berthiaume

HST.508 Genomics and Computational
Biology
(New)

Prereq.: Basic understanding of molecular biol-
ogy, statistics, and computers
G (Fall)
Units arranged H-LEVEL Grad Credit

Subject assesses the relationships between se-
quence, structure, and function in complex
biological networks as well as progress in
realistic modeling of quantitative, comprehen-
sive functional-genomics analyses. Topics in-
clude: algorithmic, statistical, database, and
simulation approaches; and practical applica-
tions to biotechnology, drug discovery, and
genetic engineering. Future opportunities and
current limitations critically assessed. Problem
sets and project emphasize creative, hands-on
analyses using these concepts.
G. Church

HST.515J Aerospace Biomedical and Life
Support Engineering

(Same subject as 16.423J)
Prereq.: 16.400 or 16.060 or permission of in-
structor
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-1-8 H-LEVEL Grad Credit

See description under subject 16.423J.
D. J. Newman

HST.516 Circadian Biology: From Cellular
Oscillations to Sleep Regulation

Prereq.: Biological sciences
G (Spring)
4-0-8 H-LEVEL Grad Credit

Properties, mechanisms, and functional roles
of circadian rhythms in organisms ranging from
unicells to mammals. Cellular and molecular
components, regulation of gene expression
and physiological functions, genetic and
biochemical analyses of circadian rhythms,
and neurobiology of the mammalian circadian
pacemaker. Mathematics and modeling of os-
cillatory systems and applications to circadian
rhythms. Experimental studies of human
rhythms, including the sleep-wake cycle and
hormone rhythms, with applications to sleep
disorders.
J. W. Hastings, C. A. Czeisler, C. Gronfier

HST.521 Biomaterials and Tissue
Engineering in Medical Devices and
Artificial Organs
(New)

Prereq.: HST.030/031 or permission of instruc-
tor
G (Spring)
4-0-5 H-LEVEL Grad Credit

Structure, properties, and applications of
biomaterials (synthetic or modified natural
materials used to evaluate, replace tissues, or-
gans or biological functions) and tissue en-
gineering (use of biomaterials with
incorporated cells and biological signals to
stimulate tissue regeneration). Provides an in-
tegrated biological/engineering academic/cor-
porate approach. Probes mechanisms and
methods of evaluation of tissue/biomaterials
and patient/device interactions. Assesses cur-
rent challenges and cutting edge technological
solutions to medical problems. Additional
topics include: key biological concepts, biofunc-
tional materials, issues in design, develop-
ment, fabrication, and clinical evaluation; and
novel research directions and applications of
materials to medicine.
F. J. Schoen

HST.522J Biomaterials - Tissue
Interactions

(Same subject as BEH.441J, 2.79J, 3.96J)
Prereq.: 3.091 or 5.11 or 5.111 or 5.112; 2.005
or 5.60; 7.012 or 7.013
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject BEH.441J.
M. Spector, /. V. Yannas

HST.523J Cell-Matrix Mechanics

(Same subject as 2.785J, 3.97J, BEH.411J)
Prereq.: 3.091 or 5.11 or 5.111 or 5.112; 2.005
or 5.60; 7.012 or 7.013
G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject 2.785J.
I. V. Yannas, M. Spector
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HST.524J Design of Medical Devices and
Implants

(Same subject as 2.782J, 3.961J, BEH.451J)
Prereq.: 2.79J or equivalent or permission of in-
structor
G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject 2.782J.
/. V. Yannas, M. Spector

HST.525J Transport Phenomena and
Tumor Pathophysiology

(Same subject as 10.548J)
Prereq.: 18.03; 10.301 or equivalent
G (Fall)
2-0-4 H-LEVEL Grad Credit

Tumor pathophysiology plays a central role in
the growth, metastasis, detection, and treat-
ment of solid tumors. Principles of transport
phenomena are applied to develop a quantita-
tive understanding of angiogenesis (formation
of new blood vessels), blood flow and microcir-
culation, metabolism and microenvironment,
transport and binding of small and large
molecules, movement of cancer and immune
cells, metastatic process, radiotherapy,
chemotherapy, immunotherapy, hyperthermia,
and photodynamic therapy of solid tumors.
R. K. Jain

HST.532J Hyperthermia: Biology,
Technology, and Cancer Therapy

(Same subject as 2.763J)
Prereq.: -
G (Spring)
4-1-7

See description under subject 2.763J.
H. F. Bowman, Staff

HST.541J Quantitative Physiology: Cells
and Tissues

(Subject meets with 6.021J, 2.791J, 2.794J,
6.521J, BEH.370J, BEH.470J)
Prereq.: 2.003 or 6.002 or 6.071 or 10.301;
8.02, 18.03
G (Fall)
5-2-5

Meets with undergraduate subject 6.021J. Re-
quires the completion of more advanced home
problems and/or an additional project. See
description under subject 6.021J.
T. F. Weiss, D. M. Freeman

HST.542J Quantitative Physiology: Organ
Transport Systems

(Subject meets with 6.022J, 2.792J, 2.796J,
6.522J, BEH.371J, BEH.471J)
Prereq.: 2.006 or 6.013, HST.541J
U (Spring)
4-2-6

See description under subject 6.022J.
R. G. Mark, R. Kamm

HST.544J Fields, Forces, and Flows in
Biological Systems

(Same subject as BEH.430J, 2.795J, 6.561J,
10.539J)
Prereq.: 6.013 or 2.005 or 10.302 or
equivalent, or permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject BEH.430J.
A. J. Grodzinsky, D. A. Lauffenburger

HST.545 Introduction to Systems Analysis
with Physiological Applications

Prereq.: 8.02, 18.03
G (Fall)
3-3-6

A survey of systems theory with applications
from bioengineering and physiology. Analysis:
modeling real systems as discrete elements,
nonlinear systems, the complementary nature
of time and frequency methods, feedback,
stability, biological oscillations. Applications:
muscle dynamics and nerve function, car-
diovascular regulation. Laboratory: use of com-
puter models including neural models,
feedback control systems; properties of frog
muscle; cardiovascular function. Term paper
required for all graduate students.
J. T. Dennerlein, G. Stanley

HST.548 Bioelectric Signals and Their
Processing in Neural Networks

Prereq.: 8.02, 18.03
G (Spring)
3-3-6

Examines the generation, transmission, and
processing of signals in single nerve cells and
in neural networks, with emphasis on physical
principles and careful mathematical formula-
tion. Develops relevant analytical techniques
(network theory, random processes, differen-
tial equations). Special attention to relations
among morphology, physiology, and
psychophysics in mammalian visual systems.
Term paper required for all graduate students.
G. Stanley

HST.560J Principles of Radiation
Interactions
(Revised Content)

(Same subject as 22.55J)
Prereq.: Permission of instructor
G (Spring)
4-0-8 H-LEVEL Grad Credit

See description under subject 22.55J.
J. A. Coderre

HST.561J Principles of Medical Imaging

(Same subject as 22.56J, 2.761J)
Prereq.: Permission of instructor
G (Fall)
4-0-8 H-LEVEL Grad Credit

See description under subject 22.56J.
D. Cory, D. Rowell

HST.562J Spatial Aspects of Nuclear
Magnetic Resonance Spectroscopy

(Same subject as 22.562J)
Prereq.: 22.56J or permission of instructor
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

See description under subject 22.562J.
D. G. Cory

HST.568J Radiation Biophysics

(Same subject as 22.57J)
Prereq.: 22.101
G (Fall)
4-0-8 H-LEVEL Grad Credit

See description under subject 22.57J.
K. Held

HST.570J Biomedical Instrumentation
Electronics

(Same subject as 2.781J, 16.458J)
Prereq.: Permission of instructor
G (Summer)
6-6-6

Introduction to modern computer-based in-
strumentation through a major bioengineering
laboratory project in which each student
develops electronic circuits, interfaces them to
a microcomputer, and combines them to form
an instrument. Classroom material focuses on
electronic circuit elements, networks, signal
and system representations, logic and digital
design, elementary programming, and
physiological background. No background in
electrical engineering or programming required.
S. K. Bums

HST.571 Introduction to Technology
Development in the Biomedical Industry
(New)

Prereq.: Permission of instructor, under-
standing of organic chemistry
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
4-0-8

Introduces students to discovery, pre-clinical,
and clinical development in the biomedical in-
dustry. Subject designed to show students in
the applied sciences how biomedical tech-
nologies are conceived, funded, developed,
and commercialized in the US, with detailed
consideration of the US Patent Office and the
US Food and Drug Administration. Students
work together on semester-long projects
aimed to investigate the scientific and commer-
cial potential of publicly-traded biomedical com-
panies. Senior representatives of the
companies give invited lectures. Other invited
lectures are delivered by leading scientists and
financial analysts in the biomedical field. Stu-
dents prepare mid-semester and final
semester presentations and written reports on
their selected technologies. Students expected
to actively participate in class and may oc-
casionally visit local biomedical industries.
D. Edwards
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HST.572 Future Medical Technologies

Prereq.: Permission of instructor
G (Spring)
2-0-4 [P/D/F]

Subject helps medical and graduate students
to develop an understanding of the limitations
of current medical technology and the process
of creating and transferring new medical tech-
nology from research into actual use (commer-
cialization). Topics include pharmaceuticals,
drug delivery, and medical devices. In a semi-
nar setting, students interact with biomedical
scientists, engineers, and individuals directly in-
volved in creating new companies based on fu-
ture technologies. Students may find this
subject helpful in evaluating possible theses.
Open to advanced undergraduates with per-
mission of instructor.
J. C. Weaver

HST.573 Biological Control Systems

Prereq.: 6.003 or permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Application of control theory to the modeling
and analysis of biological systems. Dynamics
and system identification of compartmental
models. Feedback, feedforward, adaptive, and
optimal and fuzzy control mechanisms in
physiological control. Oscillation, chaos, and
catastrophe phenomena in nonlinear biological
systems. Neuronal and neural network
models. Emphasis on mathematical analysis
and computer simulation with examples from a
wide variety of biological and clinical applica-
tions.
C.-S. Poon

HST.575J Bioelectronics Project Laboratory

(Same subject as 6.121J)
Prereq.: 6.002 or 6.071
U (Fall)
2-8-2 Institute LAB

See description under subject 6.121J.
S. K. Burns, R. G. Mark

HST.582J Biomedical Signal and Image
Processing

(Same subject as 6.555J, 16.456J)
Prereq.: 6.003 or 2.003 or 18.085
G (Spring)
3-6-3 H-LEVEL Grad Credit

Fundamentals of digital signal processing with
particular emphasis on problems in biomedical
research and clinical medicine. Basic prin-
ciples and algorithms for data acquisition, im-
aging, filtering, and feature extraction.
Laboratory projects provide practical ex-
perience in processing physiological data, with
examples from neurophysiology, cardiology,
speech processing, and medical imaging. 6 En-
gineering Design Points.
J. Greenberg, W. Wells, L. D. Braida

HST.584J Magnetic Resonance - Analytic,
Biochemical, and Imaging Techniques

(Same subject as 22.561J)
Prereq.: Permission of instructor
G (Spring)
3-0-12 H-LEVEL Grad Credit

Introduction to basic NMR theory, including a
quantum mechanical description of the NMR
experiment. Examples of biochemical data ob-
tained using NMR summarized along with
other related experiments. Detailed study of
NMR imaging techniques includes discussions
of basic cross-sectional image reconstruction,
image contrast, flow and real-time imaging,
and hardware design considerations. Ex-
posure to laboratory NMR spectroscopic and
imaging equipment included.
B. R. Rosen

HST.585J Biosensors, Signal Processing,
and Biomedical Applications

(Same subject as 6.566J)
Prereq.: Permission of instructor
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-3-6 H-LEVEL Grad Credit

Principles of measurements and instrumenta-
tion, emphasizing quantitative modelling of
basic transduction (sensing) processes, inter-
action of sensors with biological systems (e.g.
human body, clinical specimens), and both fun-
damental and practical limitations on the signal-
to-noise ratio. Emphasis on modern signal
processing strategies involving intensive real-
time computation as an integral part of the
measurement process. Some background in
life sciences and electronics assumed.
J. C. Weaver, S. K. Burns

HST.586-589 Special Subjects in Medical
Engineering and Medical Physics

Prereq.: Permission of instructor
G (Fall, IAP, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Opportunity for group study of advanced sub-
jects related to the Medical Engineering and
Medical Physics Program not otherwise in-
cluded in the curriculum. Offerings are initiated
by MEMP faculty on an ad hoc basis subject to
program approval. Prerequisites may vary by
topic; consult faculty at time of offering.
H. F. Bowman

HST.590 Biomedical Engineering Seminar
Series: Innovation in Biomedical
Engineering and the Biomedical Sciences
(Revised Content)

Prereq.: -
G (Fall, Spring)
1-0-0 [P/D/F]
Can be repeated for credit

Seminars exploring current research and topi-
cal issues in the biomedical sciences, ad-
dressed at the general theme of innovation.
Seminars organized in blocks with related con-
tent, and are presented by prominent outside
speakers as well as by HST faculty members
and graduate students. Each seminar block in-
cludes several semi-weekly presentations, in
addition to wide-ranging discussions among
speakers, faculty, and students, of issues such
as relations between presented research
areas, requirements for further advances in
the "state of the art", the role of enabling tech-
nologies, the responsibile practice of biomedi-
cal research, and career paths in the
biomedical sciences.
D. K. Sodickson

HST.591 Biomedical Engineering Research
Seminar

Prereq.: -
G (Fall, Spring)
2-0-0 H-LEVEL Grad Credit
Can be repeated for credit

Development of professional speaking skills in
the communication of research progress. Stu-
dents present their research, emphasizing
clear statement of the goals, significance, and
current status of their work. Confidential, writ-
ten feedback given by each member of the
audience. Required of all students affiliated
with the HST Biomedical Engineering Center.
E. R. Edelman, J. C. Weaver

HST.595 Tutorial in Medical Engineering
and Medical Physics I

Prereq.: -
G (Fall)
2-0-0 [P/D/F

An exposure to the breadth and depth of
biomedical engineering in the HST community
through: detailed discussions of technical, so-
cial, and ethical aspects of cutting-edge re-
search and modern health care with HST
faculty; and visits to academic research
laboratories, clinical facilities at HMS hospitals,
and industrial sitesinvolved in medical technol-
ogy development. Topics include: tissue en-
gineering, biomolecular design, functional
imaging, biomechanics, gene therapy,
cryopreservation, micromachines, and minimal-
ly invasive therapies.
E. G. Cravalho
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HST.598 Special Topics in Medical
Engineering and Medical Physics

Prereq.: -
U (Fall, Spring, Summer)
Units arranged
Can be repeated for credit

For undergraduates desiring to carry on sub-
stantial projects of their own choosing in medi-
cal engineering or medical physics. Work may
be of experimental, theoretical, or design na-
ture. A project proposal is required at time of
registration.
Coordinator: E. G. Cravalho.

HST.599 Special Topics in Medical
Engineering and Medical Physics

Prereq.: Permission of instructor
G (Fall, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Assigned reading or research on special topics
in theoretical, experimental, or clinical aspects
of medical engineering and medical physics.
Arranged on individual basis with instructor. A
project proposal is required at time of registra-
tion. Approval of coordinator required.
Coordinator: M. L. Gray.

HST.710J Speech Communication

(Same subject as 6.541J, 24.968J)
Prereq.: Permission of instructor
G (Spring)
3-1-8 H-LEVEL Grad Credit

See description under subject 6.541J.
K. N. Stevens, S. J. Keyser,
S. Shattuck-Hufnagel

HST.712J Laboratory on the Physiology,
Acoustics, and Perception of Speech

(Same subject as 6.542J, 24.966J)
Prereq.: Permission of instructor
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
2-2-8 H-LEVEL Grad Credit

See description under subject 6.542J.
K. N. Stevens, J. S. Perkell,
S. Shattuck-Hufnagel

HST.714J Acoustics of Speech and
Hearing

(Same subject as 6.551J)
Prereq.: 8.03 and 6.003 or permission of in-
structor
G (Fall)
3-1-8 H-LEVEL Grad Credit

See description under subject 6.551J.
L. D. Braida, J. J. Rosowski, C. Shera,
K. N. Stevens

HST.716J Signal Processing by the Auditory
System: Perception

(Same subject as 6.552J)
Prereq.: 6.003; 6.041 or 6.431 and permission
of instructor
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

See description under subject 6.552J.
L. D. Braida

HST.718 Anatomy of Speech and
Hearing

Prereq.: 7.012 or 7.013 or 7.014
G (IAP)
2-2-2 H-LEVEL Grad Credit

The anatomical structures of speech and hear-
ing. Gross anatomy of the head and neck,
cranial nerves, and the central nervous sys-
tem. Laboratory exercises provide experience
in dissection and the analysis of microscopic
specimens.
B. C. Fullerton

HST.720 Physiology of the Ear

Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
4-0-8 H-LEVEL Grad Credit

Physiological mechanisms underlying the
transmission and processing of signals in the
auditory periphery. Topics include acoustics,
mechanics, and hydrodynamics of sound trans-
mission; physiology of transduction and synap-
tic transmission; neural coding of simple and
complex sounds; feedback control; and the
physiological bases for hearing disorders. Em-
phasis on experimental observations, theories,
quantitative models, and clinical relevance. In-
struction includes lectures, laboratories, and
the reading and discussion of original literature.
J. J. Guinan, J. J. Rosowski, C. A. Shera

HST.721 The Peripheral Auditory System

Prereq.: Permission of instructor
G (Fall)
3-1-8 H-LEVEL Grad Credit

Experimental approaches to the study of the
auditory periphery, presented through lectures
by faculty and presentations of primary litera-
ture by students. Topics include: functional
anatomy of the inner ear, transduction by hair
cells, synaptic transmission, endocochlear
potential, outer hair cells and their
electromotility, responses of auditory nerve
fibers, efferent control of cochlear function,
inner-ear development, and damage and
repair of hair-cell organs. Evaluations of stu-
dents based on oral and written presentations,
laboratory exercises, a final examination, and
participation in discussions.
E. A. Mroz, J. C. Adams, M. C. Liberman

HST.722 Brain Mechanisms for Hearing and
Speech

Prereq.: HST.720
G (Fall)
4-0-8 H-LEVEL Grad Credit

The anatomy and physiology of the central
nervous system relevant to speech and hear-
ing. Specific topics include: the connections,
neurochemistry, and single-neuron physiology
of the brainstem auditory system including the
feedback control systems; the midbrain and
forebrain auditory system; auditory evoked
potentials; motor control and the control of the
muscles of speech; cortical representation of
speech and language function.
J. J. Guinan, Jr., M. C. Brown

HST.723 Neural Coding and Perception of
Sound

Prereq.: Permission of instructor
G (Spring)
3-1-8 H-LEVEL Grad Credit

Neural structures and mechanisms mediating
the detection, localization, and recognition of
sounds. Discussion of how acoustic signals
are coded by auditory neurons, the impact of
these codes on behavorial performance, and
the circuitry and cellular mechanisms underly-
ing signal transformations. Topics include tem-
poral coding, neural maps and feature
detectors, learning and plasticity, and feed-
back control. General principles are conveyed
by theme discussions of auditory masking,
sound localization, echolocation in bats, musi-
cal pitch, speech coding, and cochlear im-
plants.
L. D. Braida, B. Delgutte

HST.724 Clinical Aspects of Speech and
Hearing

Prereq.: HST.714J, HST.718, HST.720, and
HST.722
G (Spring)
12-0-12 H-LEVEL Grad Credit

Clinical approaches to speech and hearing
problems. Lectures, discussion sessions, and
presentations of patients by otolaryngologists,
audiologists, speech clinicians, pathologists,
rehabilitation specialists, and bioengineers.
Principles of clinical research.
J. B. Nadol, Staff

HST.730 Molecular Biology of the Auditory
System

Prereq.: 7.012 or 7.013 or 7.014 or equivalent
G (Fall)
3-0-9 H-LEVEL Grad Credit

An introductory course in the molecular biology
of the auditory system. First half focuses on
human genetics and molecular biology, cover-
ing fundamentals of pedigree analysis, linkage
analysis, molecular cloning, and gene analysis
as well as ethical/legal issues, all in the con-
text of an auditory disorder. Second half em-
phasizes molecular approaches to function
and dysfunction of the cochlea, and is based
on readings and discussion of research litera-
ture.
C. C. Morton, W. F. Sewell, F. R. Bieber,
E. A. Mroz, K. G. Pote

618 Chapter Vill



Division of Health Sciences and Technology HST

HST.750 Modeling Issues in Hearing and
Speech

Frereq.: HST.714J/6.551J and HST.721 or
equivalent background
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

plores the theory and practice of scientific
adeling in the context of auditory and speech
ophysics. Based principally on seminar-style
scussions of the research literature, subject
Jaws on examples from hearing and speech
g., cochlear and vocal-fold mechanics) to ex-

p ore general, meta-theoretical issues that
transcend the particular subject matter. Ex-
amples include: What is a model? What is the
,ocess of model building? What are the dif-
,rent approaches to modeling? What is the
.ationship between theory and experiment?

How are models tested? What constitutes a
good model?

A. Shera, J. R. Melcher

HST.771-HST.779 Research in the Speech
and Hearing Sciences

Prereq.: Permission of instructor
G (Fall, IAP, Spring, Summer)
-12-0 [P/D/F] H-LEVEL Grad Credit
-an be repeated for credit

Research on topics in theoretical, experimen-
ii, or clinical aspects of speech and hearing
;iences. Arranged on an individual basis with
research supervisor. A project proposal re-
Jred at the time of registration. Written and
ol reports required at the end of the summer
, m.
D. Braida

HST.780-789 Special Subjects in the
Speech and Hearing Sciences

Prereq.: Permission of instructor
- (Fall, IAP, Spring, Summer)

its arranged H-LEVEL Grad Credit
in be repeated for credit

'pportunity for group study of advanced sub-
its related to the Speech and Hearing Scien-
s not otherwise included in the curriculum.

fferings initiated by members of the SHS
culty on an ad hoc basis subject to program
)proval. Prerequisites may vary by topic; con-
Ilt faculty at time of offering.
D. Braida

HST.790 Research Approaches to Speech
nd Hearing

,ereq.: 6.021J or 7.20 or 9.00
(Spring)

0-6 H-LEVEL Grad Credit

'ethods and ideas in research on speech and
aring. Approaches and techniques of

irious research approaches are analyzed
rough the preparation of a mock thesis
'oposal. Professional responsibilities of scien-
ts and issues such as standards for conduct-
g research, integrity in science, and criteria
- human and animal studies examined in

Mtail. A written mock thesis proposal required
each student.
K. Eddington, Staff

HST.791 Speech and Hearing Laboratory
Visits

Prereq.: -
G (Fall, Spring)
0-1-0 [P/D/F]
Can be repeated for credit

A weekly meeting to acquaint first-year stu-
dents in the Speech and Hearing Sciences
wtih research opportunities. Meetings at dif-
ferent laboratories are hosted by faculty mem-
bers of the program. These informal,
introductory visits are designed to acquaint stu-
dents with the kinds of work done in each
laboratory.
L. D. Braida, Staff

HST.799 Special Topics in Speech and
Hearing

Prereq.: Permission of Instructor
G (Fall, IAP, Spring, Summer)
Units arranged [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Assigned reading or research on special topics
in theoretical, experimental, or clinical aspects
of speech and hearing science. Arranged on in-
dividual basis with a research supervisor. At
time of registration, a project proposal en-
dorsed by the supervisor is required. At the
end of each term of registration, a concise writ-
ten progress report along with a brief written
evaluation by the supervisor must be sub-
mitted.
L. D. Braida

HST.901J Health Economics

(Same subject as 14.21J)
Prereq.: 14.01
U (Spring)
3-0-9 HASS

See description under subject 14.21J.
J. E. Harris

HST.903J Health Economics Seminar

(Same subject as 14.286J)
Prereq.: 14.04, permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

See description under subject 14.286J.
J. E. Harris

HST.918J Economics of the Health Care
Industries
(New)

(Same subject as 15.141J)
Prereq.: Permission of instructor
G (Spring)
3-0-6 H-LEVEL Grad Credit

See description under subject 15.141J.
S. N. Finkelstein, E. R. Berndt

HST.920J Principles and Practice of Drug
Development

(Same subject as 15.136J, 7.547J, 10.547J)
Prereq.: Permission of instructor
G (Fall)
3-0-6 H-LEVEL Grad Credit

See description under subject 15.136J.
T. J. Allen, C. L. Cooney, S. N. Finkelstein,
R. H. Rubin, A. J. Sinskey

HST.922 Information Technology in the
Health Care System of the Future

(Subject meets with HST.921)
Prereq.: HST.924 or permission of instructor
G (Spring)
2-0-7

Innovative, trans-faculty subject teaches how
information technologies are reshaping and
redefining the health care marketplace through
improved economies of scale, greater techni-
cal efficiencies in the delivery of care to
patients, advanced tools for patient education
and self-care, network integrated decision sup-
port tools for clinicians, and the emergence of
e-commerce in health care. (Only HST stu-
dents may register under HST.921, graded
P/D/F.)
S. E. Locke, B. P. Bergeron, J. Blander,
D. Z Sands

HST.924 Information Technology in the
Health Care System of the Future
(Laboratory)

Prereq.: HST.922 or permission of instructor
G (Spring)
2-3-7

Student labs provide a survey of emerging in-
formation technologies as used in health care.
Stakeholder and market analysis techniques
are used to examine the following: voice recog-
nition, palm computing, wireless networks,
patient kiosks, bedside expert systems, health
care e-commerce, and clinical trials. Students
in medicine, business, law, engineering, com-
puter science, media, public health, and
government design an innovative information
technology solution to a current or future
health care problem. Design projects
presented during the final class. (Only HST stu-
dents may register under HST.923, graded
P/D/F.)
S. E. Locke, B. P. Bergeron, J. Blander,
D. Z. Sands

HST.930J Social Studies of Biosci and
Biotech

(Same subject as STS.449J)
Prereq.: -
G (Fall)
2-0-1 [P/D/F]

Discusses social, ethical and clinical issues as-
sociated with the development of new biotech-
nologies and their integration into clinical
practice. Basic scientists, clinicians,
bioethicists, and social scientists present on
four general topics: changing political economy
of biotech research; problems associated with
the adaption of new biotechnologies and find-
ings from molecular biology for clinical set-
tings; the ethical issues that emerge from
clinical research and clinical use of new tech-
nologies; and the broader social ethics as-
sociated with investigations of population
genetics and social problems. Use of cases
and recent literature.
B. J. Good, M. M. J. Fischer, M. D. Good
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HST.935 Narrative Ethics: Literary Texts
and Moral Issues in Medicine

Prereq.: Enrollment limited, open only to medi-
cal and graduate students
G (IAP)
3-0-3 [P/D/F]

Eight-session subject uses literary narratives
and poetry to study ethical issues in medicine.
Methodology emphasizes the importance of
context, contingency, and circumstance in
recognizing, evaluating, and resolving moral
problems. Focus on developing the skills of
critical and reflective reading that increase ef-
fectiveness in clinical medicine. Texts include
short fiction and poetry by Woolf, Chekhov,
Carver, Kafka, Hurston, Marquez, and Tolstoy.
Instructor provides necessary philosophic and
literary context followed by class discussion.
Students keep a reading journal that examines
the meanings of illness, the moral role of the
physician, and the relevance of emotions, cul-
ture, faith, values, social realities, and life his-
tories to patient care.
M. Montello, L. Peterson

HST.940J Bioinformatics: Principles,
Methods and Applications
(New)

(Same subject as 10.555J)
Prereq.: Permission of instructor
G (Spring)
3-0-6 H-LEVEL Grad Credit

Introduction to bioinformatics, the collection of
principles and computational methods used to
upgrade the information content of biological
data generated by genome sequencing,
proteomics, and cell-wide physiological meas-
urements of gene expression and metabolic
fluxes. Fundamentals from systems theory
presented to define modeling philosophies and
simulation methodologies for the integration of
genomic and physiological data in the analysis
of complex biological processes. Various com-
putational methods address a broad spectrum
of problems in functional genomics and cell
physiology. Application of bioinformatics to me-
tabolic engineering, drug design, and biotech-
nology also discussed.
Geo. Stephanopoulos, /. Rigoutsos,
Gr. Stephanopoulos

HST.947 Medical Artificial Intelligence

(Subject meets with 6.034)
Prereq.: 6.001
G (Fall)
5-3-4 H-LEVEL Grad Credit

See description under subject 6.034.
P. Szolovits

HST.950J Medical Computing

(Same subject as 6.872J)
Prereq.: 6.034
G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject 6.872J.
P. Szolovits, /. Kohane, L. Ohno-Machado

HST.951J Medical Decision Support

(Same subject as 6.873J)
Prereq.: 6.034 or HST.947; programming skills
or permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

Presents the main concepts of decision
analysis, artificial intelligence, and predictive
model construction and evaluation in the
specific context of medical applications. Em-
phasizes the advantages and disadvantages
of using these methods in real-world systems
and provides hands-on experience. Technical
focus on decision analysis, knowledge-based
systems (qualitative and quantitative), learning
systems (including logistic regression, clas-
sification trees, neural networks), and techni-
ques to evaluate the performance of such
systems. Students produce a final project
using the methods learned in the subject,
based on actual clinical data. (Required for stu-
dents in the Master's Program in Medical Infor-
matics, but open to other graduate students
and advanced undergraduates.)
L. Ohno-Machado, I. Kohane, P. Szolovits

HST.959 Research Topics in Medical
Informatics

Prereq.: -
G (Fall, Spring, Summer)
Units arranged [P/D/F]
Can be repeated for credit

Research methods and ideas involved in ad-
dressing the information needs of medical
education, medical practice, and biomedical re-
search. Topics include clinical information sys-
tem design, medical knowledge
representation, clinical decision making, cost
effectiveness analysis, image management,
software engineering, and evaluation ap-
proaches for information systems. Activities in
various research groups are analyzed, and
supplemented by readings and discussions. A
written proposal and supervised project work
are required.
R. A. Greenes, P. Szolovits, G. 0. Bamett,
S. G. Pauker, /. Kohane, C. Safran

HST.960 Creative Writing for Physicians

Prereq.: -
G (Fall)
2-0-4 [P/D/F]

Open to graduate students with interests in
biomedical science. Designed to improve crea-
tive writing, reading and editing skills. Par-
ticipants write essays, short stories, novellas,
and poems about their experiences in the
medical world. Teaches students to create a
successful literary work with the help of ac-
complished literary models and detailed
criticism of student work. Run as a workshop.
Students evaluated based both on quality of
their revisions and of final version of their
works.
S. Klingenstein

HST.970 Law, Innovation, and
Entrepreneurship in Health Care
(New)

Prereq.: -
G (Spring)
3-0-3

Designed to respond to the rapidly growing stu-
dent interest in entrepreneurship and innova-
tion. Subject tracks the increasingly central
role of entrepreneurship and innovation in our
health care system and economy more
generally, and the increasing interest within
government in more innovation-friendly and
market-friendly modes of regulation. Subject
uses law as its central analytic framework. Sub-
ject attempts to give those with private sector
and public sector managerial responsibilities a
firm understanding of how the law shapes
entrepreneurship and innovation. Subject
primarily uses examples from the health care
industry, but the analytic framework is broadly
applicable. Subject also relies heavily on realis-
tic case materials.
J. L. Akula

HST.ThG Graduate Thesis

Prereq.: -
G (Fall, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Program of graduate research leading to the
writing of a Ph.D. or Sc.D. thesis or to the HST
S.M. thesis; to be arranged by the student and
an appropriate MIT faculty advisor.
M. L. Gray

HST.UR Undergraduate Research in Health
Sciences and Technology

Prereq.: -
U (Fall, Spring, Summer)
Units arranged [P/D/F]
Can be repeated for credit

HST.URG Undergraduate Research in
Health Sciences and Technology

Prereq.: -
U (Fall, Spring, Summer)
Units arranged
Can be repeated for credit

Extended participation in the work of a faculty
member or research group. Research is ar-
ranged by mutual agreement between the stu-
dent and a member of the faculty of the
Harvard-MIT Division of Health Sciences and
Technology, and may continue over several
terms. Registration requires submission of a
written proposal, signed by the faculty super-
visor. A summary report must be submitted at
the end of each term.
H. F. Bowman
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Program in Media Arts and Sciences MAS

Media Arts and Sciences

For degree requirements, see listing in
Chapter VII under the School of
Architecture and Planning.

Undergraduate Subjects

MAS.UR Undergraduate Research in Media
Arts and Sciences
0 rereq.: -
U (Fall, Spring, Summer)
Units arranged [P/D/F]
Can be repeated for credit

MAS.URG Undergraduate Research in
Media Arts and Sciences

Prereq.: -
U (Fall, Spring, Summer)
Units arranged
Can be repeated for credit

1dividual or group study, research, or
lboratory investigations under faculty super-

aion, including individual participation in an
igoing research project. See UROP coor-
oator for further information.
Schmandt

MAS.110 Fundamentals of Computational
Media Design

PFereq.: -
U (Spring)
-3-6

ntroduces principles of analysis and synthesis
n the computational medium. Expressive ex-
arnples that illustrate the intersection of com-
putation with the traditional arts are developed
on a weekly basis. Hands-on design exercises
are continually framed and examined in the
arger context of contemporary digital art.
Limited enrollment.
J Maeda

MAS.1 11 Introduction to Doing Research in
Media Arts & Sciences

ereq.: -
(Spring)
4-1 [P/D/F]

.bject intended for freshmen pursuing re-
larch projects at the Media Laboratory.
>pics include Media Lab research areas;
cumenting research progress; ethical issues
research; and giving oral, written, and on-
e presentations of results. A final oral
esentation is required. Enrollment is limited
th preference given to students in the Media
ts and Sciences Special Freshman Program.
M. Bove, Jr., W. Bender, Staff

MAS.123 Tools for Thought

Prereq.: -
U (Spring)
3-3-6

Examines how technological tools support new
ways of thinking and learning. Considers the
role of toys, microworlds, video, and virtual
communities in the learning process. Em-
phasizes the use of artifacts as repre-
sentational and expressive aids for learning,
problem-solving, and communication. Stu-
dents analyze tools-to-think-with and design
new ones.
M. Resnick, J. Cassell, B. Smith

MAS.160 Signals, Systems, and Information
for Media Technology

(Subject meets with MAS.510)
Prereq.: 18.02
Acad Year 2001-02: U (Fall)
Acad Year 2002-03: Not offered
4-0-8

Fundamentals of signals, systems, and infor-
mation theory with emphasis on modeling both
the audio/visual message and the human
recipient. Linear systems, difference equa-
tions, Z-transforms, sampling and sampling
rate conversion, convolution, filtering, modula-
tion, Fourier analysis, entropy, noise,
Shannon's fundamental theorems. Additional
topics may include data compression, filter
design, and feature detection. Meets with
graduate subject MAS.510, but assignments
differ.
V. M. Bove, Jr., R. W. Picard

MAS.234J Perception, Knowledge, and
Cognition

(Subject meets with 9.34J, 9.343J, MAS.654)
Prereq.: 9.00
U (Fall)
3-0-6

See description under subject 9.34J.
W. A. Richards

MAS.241 Audio Processing by People and
Machines

(Subject meets with 21 M.566J, MAS.641J)
Prereq.: Permission of instructor
U (Fall)
3-0-6

Principles of information processing by the
human auditory system, from detection of fre-
quency, intensity, and spectrum, to the
development of their perceptual correlates as
pitch, loudness, and timbre. Machine models
of the human auditory and musical experience
using perceptually-based sensor and inter-
pretor constructs, sufficient to enable
machines to experience sound and music in a
manner related to our own. Exploring auditory
and music cognition with the aid of real-time
audio processors. Modeling musical common
sense.
B. Vercoe

MAS.450 Holographic Imaging

(Subject meets with MAS.854)
Prereq.: -
U (Spring)
3-5-4 Institute LAB

A laboratory-based exploration of the prin-
ciples, techniques, and applications of holog-
raphy as a 3-D imaging communication
medium. Begins with interference and diffrac-
tion, and proceeds through laser off-axis holog-
raphy to white-light "rainbow" and reflection
holography. Term project required, with oral
presentation and written report. Lab fee.
Limited enrollment with preference given to
freshmen and sophomores. Meets with
graduate subject MAS.854, but assignments
differ.
S. Benton, Staff

MAS.478 Special Topics at the Center for
Advanced Visual Studies
(Revised Content and Units)

(Subject meets with MAS.878)
Prereq.: Permission of instructor
U (Fall)
Units arranged

Experiences in Interactive Art: visiting artists
discuss work from a theoretical and practical
perspective. Discussion of the history of inter-
active digital art and contemporary issues in
the field. Students develop an interactive art
project for a final exhibition or submit a short
paper.
S. Benton, G. Davenport
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MAS.479 Special Topics at the Center for
Advanced Visual Studies

Prereq.: Permission of instructor
U (Fall, Spring, Summer)
Units arranged

Special projects on group or individual basis.
Registration subject to prior arrangement of
subject matter and supervision by staff.
S. Benton

MAS.490 Special Projects in Media Arts
and Sciences

Prereq.: Permission of instructor
U (Fall, Spring, Summer)
Units arranged
Can be repeated for credit

MAS.491 Special Projects in Media Arts
and Sciences

Prereq.: Permission of instructor
U (Fall, Spring, Summer)
Units arranged [PIDIF]
Can be repeated for credit

Special projects on group or individual basis.
Registration subject to prior arrangement of
subject matter and supervision by staff.
Staff

Graduate Subjects

MAS.ThG Graduate Thesis

Prereq.: -
G (Fall, IAP, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Program of graduate research and writing of
thesis; to be arranged by the student with su-
pervising committee.

MAS.510 Signals, Systems, and Information
for Media Technology

(Subject meets with MAS.160)
Prereq.: 18.02
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
4-0-8

Meets with undergraduate subject MAS.160.
Requires the completion of additional ad-
vanced homework problems. See description
under subject MAS.160.
V. M. Bove, Jr., R. W. Picard

MAS.622J Pattern Recognition and Analysis

(Same subject as 1 .126J)
Prereq.: A working knowledge of probability
theory and linear algebra
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

Fundamentals of characterizing and recogniz-
ing patterns and features of interest in numeri-
cal data. Basic tools and theory for signal
understanding problems with applications to
user modeling, affect recognition, speech
recognition and understanding, computer
vision, physiological analysis, and more.
Decision theory, statistical classification, maxi-
mum likelihood and Bayesian estimation, non-
parametric methods, unsupervised learning
and clustering. Additional topics on machine
and human learning from active research.
R. W. Picard

MAS.630 Affective Computing

Prereq.: Permission of instructor
G (Spring)
2-0-7 H-LEVEL Grad Credit

Explores computing that relates to, arises
from, or deliberately influences emotion.
Topics include the interaction of emotion with
cognition and perception, the role of emotion
in human-computer interaction, the com-
munication of human emotion via face, voice,
physiology, and behavior, construction of com-
puters that can recognize and respond ap-
propriately to human emotional expressions,
the development of computers that "have"
emotion, and other areas of current research
interest. Weekly reading, discussion, and a
term project required.
R. W Picard

MAS.632 Conversational Computer
Systems

Prereq.: Permission of instructor
G (Fall)
3-0-6 H-LEVEL Grad Credit

Interaction with computer systems by voice, in-
cluding speech synthesis, recognition, and digi-
tal recording techniques. Emphasis on human
interface design issues and interaction techni-
ques to successfully exploit the speech
medium for computer applications, including
extensive reading from current research litera-
ture. Topics include human speech production
and perception, isolated and connected
speech recognition, text-to-speech synthesis
algorithms, telephone technologies, parsers,
and dialogue generation.
C. Schmandt

MAS.641J Audio Processing by People and
Machines

(Subject meets with MAS.241, 21 M.566J)
Prereq.: Permission of instructor
G (Fall)
3-0-6 H-LEVEL Grad Credit

Lectures same as MAS.241, with additional
readings and a group or individual project. See
description under subject MAS.241.
B. Vercoe

MAS.642J Writing for Computer
Performance

(Same subject as 21 M.565J)
Prereq.: MAS.641
G (Spring)
3-0-6 H-LEVEL Grad Credit

Use of current tools and techniques for creat-
ing audio soundtracks that can be synthesized
by computer in real time. Techniques of com-
pact definition and efficient, global dissemina-
tion, such as via the World Wide Web.
Development and use of global standards for
audio and music rendering on remote sites.
Participants are expected to create an original
work, performed in at least three remote sites
to positive commentary, using the above prin-
ciples.
B. Vercoe

MAS.654 Cognitive Artifacts and
Architectures

(Subject meets with 9.34J, 9.343J, MAS.234J.
Prereq.: Permission of instructor
G (Fall)
3-3-6 H-LEVEL Grad Credit

Lectures same as 9.34J and MAS.234J, sup-
plemented by individual or group projects and
additional readings. Stresses the role of exter-
nal representations in guiding thought and im-
agination. Term project required. See
description under subject 9.34J.
W. Richards

MAS.690 Special Projects in Media Arts
and Sciences

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Special projects on individual or group basis
Registration subject to prior arrangement of
subject matter and supervision by staff.
Staff

MAS.712 Technological Tools for Learning

Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
2-0-7 H-LEVEL Grad Credit

Examines how new computational tools and
activities can help people learn new things in
new ways. Discusses theories of learning and
education underlying the design and use of
these tools, and explores how new tools can
change the ways people think about learning
and education. Special emphasis on "construc-
tionist" approaches to learning (represented by
tools such as StarLogo and programmable
LEGO bricks). Final project involves the design
and observation of learning activities.
M. Resnick

622 Chapter Vill



Program in Media Arts and Sciences MAS

MAS.713 Learning Environments

Prereq.: Permission of instructor
G (Fall)
3-0-6 H-LEVEL Grad Credit
Can be repeated for credit

Seminar to develop a framework for under-
standing the entry of new technologies - com-
puters, video technologies, communications -
into the process of learning. Reading covers a
broad range of topics in human sciences, epis-
temology, and computer sciences; research
projects, either self-initiated or assigned.
S. A. Papert, D. Cavallo,

MAS.714J Systems and Self

(Same subject as STS.445J)
Prereq.: -
G (Fall)
2-0-7 H-LEVEL Grad Credit

See description under subject STS.445J.
M. Resnick, S. Turkle

MAS.718 Research Seminar in Learning
Environments

Prereq.: Permission of instructor
G (Fall, Spring)
3-0-3 H-LEVEL Grad Credit
Can be repeated for credit

Presentations of research projects in learning
and epistemology; discussions of work in
progress; formulation of methodological and
conceptual guidelines.
Staff

MAS.731J The Society of Mind

(Same subject as 6.868J)
Prereq.: Must have read The Society of Mind,
permission of instructor
G (Spring)
2-0-10 H-LEVEL Grad Credit

See description under subject 6.868J.
M. Minsky

MAS.736 Theory and Practice of Discourse
and Dialogue for Interactive Systems

Prereq.: Permission of instructor
G (Fall)
4-0-8 H-LEVEL Grad Credit

Effective designers of systems that communi-
cate with humans (and systems that support
humans communicating amongst themselves)
need to have a background in how the lan-
guage of discourse functions. Students read
and discuss current theoretical papers on
human discourse and conversation, as well as
computational theories of discourse; analyze
natural data; and build systems that exploit the
features of discourse in various ways. Goal is
to give students practice in how theory in this
domain can be adapted and adopted in the
design of innovative interactive technology.
J. Cassell

MAS.790 Special Projects in Media Arts
and Sciences

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Special projects on individual or group basis.
Registration subject to prior arrangement of
subject matter and supervision by staff.
Staff

MAS.814 Digital Image Processing for Hard
Copy

Prereq.: MAS.510 or MAS.160 or 6.003 or per-
mission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
2-0-7 H-LEVEL Grad Credit

An examination of technologies associated
with hard copy and still images. Topics to be
covered include printing processes, electronic
displays, halftoning, digital typography, two-
dimensional image processing, color,
psychophysics, the human visual system, and
image compression. Final project with both
written and oral presentation required. A
reasonable facility with mathematics is as-
sumed. Open to qualified undergraduates.
V. M. Bove, Jr.

MAS.815 Issues of Color in Media
Technology

Prereq.: -
G (Fall)
2-0-7

The technical aspects of color for use in practi-
cal applications of media technology. Color is
discussed from three distinct points of view:
human vision, visual processing, and digital
displays. Topics include: the production of
color, physiology and psychophysics of color,
the sensation of color, color systems, coding
and processing, color vision, rendering in
graphics environments, color as an interface,
semantics and aesthetics of color. Weekly
reading, lab work, and individual term projects.
W. Bender

MAS.825J Musical Aesthetics and Media
Technology

(Same subject as 21 M.580J)
Prereq.: Permission of instructor
G (Fall)
3-3-3 H-LEVEL Grad Credit

In-depth exploration of contemporary concepts
in music and media. Studies recent music that
uses advanced technology, and the artistic
motivations and concerns implied by the new
media. Practical hands-on experience with
computer music technology, including MIDI
and post-MIDI systems. Special emphasis on
the interactive systems for professionals as
well as amateurs. Mid-term paper and term
project required.
T. Machover

MAS.826J Projects in Media and Music

(Same subject as 21 M.581J)
Prereq.: MAS.825J
G (Spring)
3-3-6 H-LEVEL Grad Credit
Can be repeated for credit

Current computer music concepts and prac-
tice. Project-based work on research or produc-
tion projects using the Media Lab's computer
music resources. Requires significant studio
work and a term project. Special emphasis on
designing interactive experiences that en-
courage creativity in children and musical
amateurs. May be repeated for credit with per-
mission of instructor.
T. Machover

MAS.834 Tangible Interfaces

Prereq.: Permission of instructor
G (Fall)
3-3-6 H-LEVEL Grad Credit

Explores design issues surrounding "Tangible
Interfaces," a new form of Human-Computer In-
teraction (HCI). Explores ways of broadening
the bandwidth of interaction between people
and digital information by allowing users to
"grasp and manipulate" bits by coupling them
with physical objects, and by enabling users to
be aware of background bits at the periphery
using ambient display media such as light,
sound, airflow, and water movement within
augmented space. In the design studio en-
vironment, students explore experimental tan-
gible interface designs, theories, applications,
and underlying technologies, using concept
sketches, posters, physical mockups, and
working prototypes.
H. Ishii

MAS.845 Special Topics in Cinematic
Storytelling
Prereq.: Permission of instructor
G (Spring)
Units arranged H-LEVEL Grad Credit

Seminar explores approaches to repre-
sentation for very distributed cinematic
storytelling. The relationship between story
creation and story appreciation is analyzed.
Readings are drawn from literary, cinematic
criticism, as well as from artist's descriptions of
interactive, distributed works. Students
analyze a range of storytelling techniques,
develop a previsualization, story construction,
or audience participation model. Individual or
group final projects.
G. Davenport

MAS.849 Special Topics in Multimedia
Production

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Individual or group work of advanced and ex-
perimental scope. Registration contingent
upon prior determination of subject matter and
plan for treatment, as well as arrangement for
staff supervision and project funding.
G. Davenport
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MAS.853 Spatial Imaging Systems

Prereq.: Permission of instructor
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-2-4 H-LEVEL Grad Credit

Surveys the technology of spatial imaging from
stereoscopes to holograms, emphasizing un-
aided viewing systems, and explores the per-
ceptual, technical, and aesthetic bases of
satisfying three-dimensional image com-
munication. Includes a review of the elements
of imaging optics. Open to qualified under-
graduates.
S. Benton

MAS.854 Holographic Imaging

(Subject meets with MAS.450)
Prereq.: -
G (Spring)
3-5-4

Meets with undergraduate subject MAS.450.
Graduate students are expected to complete
additional assignments. See description under
subject MAS.450.
S. Benton, Staff

MAS.856 Synthetic Holography

Prereq.: MAS.854
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-3-3 H-LEVEL Grad Credit

An introduction to the synthesis of holographic
3-D images from digital, video, and
photographic data, and their applications.
Limited enrollment.
S. Benton

MAS.857J Optical Engineering

(Same subject as 2.717J)
Prereq.: 8.03, 18.02, or permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject 2.717J.
P. So, G. Barbastathis

MAS.858 Creative Holography Workshop

Prereq.: Permission of instructor
G (Fall)
3-3-3

An introduction to the history, methods, and
aesthetics of holographic image making. Stu-
dents create holograms in the lab on a weekly
basis, learning to use holography as a medium
of expression and as a tool for the investiga-
tion of three-dimensional ideas in design, ar-
chitecture, environmental design, and
engineering studies. Lab fee. Limited enroll-
ment.
B. Connors

MAS.862 The Physics of Information
Technology

Prereq.: Permission of instructor
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

Familiar devices that collect, store, manipulate,
transmit, and present electronic information
operate near profound fundamental physical
limits. Subject provides a self-contained intro-
duction to the governing equations in a range
of relevant domains, and then studies opera-
tional device principles in order to understand
how they work, how they can be used, what
the limits on their performance are, and how
they might be improved. Following a review of
the foundations of thermodynamics and noise,
electromagnetics, and the quantum description
of materials, the device applications include
semiconductor logic, magnetic storage, wire-
less and optical communications, and quan-
tum information and computation.
N. Gershenfeld

MAS.863 How to Make (Almost) Anything_
Prereq.: Permission of instructor
G (Fall)
3-9-0

Provides a hands-on introduction to the resour-
ces for designing and fabricating smart sys-
tems, including CAD/CAM/CAE; NC
machining, 3-D printing, injection molding,
laser cutting; PCB layout and fabrication; sen-
sors and actuators; analog instrumentation;
embedded digital processing; wired and wire-
less communications. Emphasis on learning
how to use the tools as well as understand
how they work.
N. Gershenfeld, J. Jacobson, S. Manalis, J.
Paradiso

MAS.864 The Nature of Mathematical
Modeling

Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Surveys the range of levels of description use-
ful for the mathematical description of real and
virtual worlds, including: analytical solutions
and approximations for difference and differen-
tial equations; finite difference, finite element
and cellular automata numerical models; and
stochastic processes, nonlinear function fitting
and observational model inference. Emphasis
on efficient practical implementation of these
ideas.
N. Gershenfeld

MAS.877 Special Effects for New Cinema

Prereq.: Programming (Java, C, C++), video
production, and permission of instructor
G (Spring)
Units arranged

Explores special effects from the perspective
of the story, message, and technique with the
intent to broaden the student's critical eye,
engage creativity, and extend visual, graphic,
and programming skills. Analysis of several ex-
ample effects taken from film, television, and
the web. Students create one new special ef-
fect each week using particular techniques
and software packages discussed and
demonstrated in class, then work collaborative.
ly on a more complex sequence which in-
cludes one or more effects. Final "show" of
these effects displayed at the end of the term.
Open to graduate and undergraduate students.
S. Benton, B. Blumberg, G. Davenport

MAS.878 Special Topics at the Center for
Advanced Visual Studies

(Subject meets with MAS.478)
Prereq.: Permission of instructor
G (Fall)
Units arranged H-LEVEL Grad Credit

Meets with undergraduate subject MAS.478.
Graduate students are expected to complete
additional assignments. See description under
subject MAS.478.
S. Benton, G. Davenport

MAS.879 Special Topics in the Center for
Advanced Visual Studies

Prereq.: Permission of instructor
G (Fall, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Special projects on group or individual basis.
Registration subject to prior arrangement of
subject matter and supervision by staff.
S. Benton

MAS.890 Special Projects in Media Arts
and Sciences

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Special projects on individual or group basis.
Registration subject to prior arrangement of
subject matter and supervision by staff.
Staff

General

MAS.910 Research in Media
Technology

Prereq.: -
G (Fall, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

For research assistants in Media Arts and
Sciences, where the assigned research is ap-
proved for academic credit by the Department,
S. Benton
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MAS.912 Teaching in Media Arts and
Sciences

Prereq.: -
G (Fall, Spring)
Units arranged [P/D/F]
Can be repeated for credit

Laboratory, tutorial, or classroom teaching
under the supervision of a Media Arts and
Sciences faculty member. Students selected
by interview. Enrollment is limited by the
availability of suitable teaching assignments.
Staff

AAS.921 Proseminar in Media Arts and
Sciences
(Revised Units)

Prereq.: Permission of instructor
G (Fall)
2-0-4 H-LEVEL Grad Credit

A seminar on Media Arts and Sciences, an
emerging discipline. The seminar is conceived
of as participation in the development of a new
discipline as much as the study of it. Extensive
reading list touches on antecedent disciplines
(e.g., technologies of computational media,
cognitive sciences, Al, theory of communica-
tion, design) and on the sociological, historical,
and epistemological study of intellectual dis-
ciplines. Required of Ph.D. students in the
Media Arts and Sciences Program. Restricted
to doctoral candidates.
Staff

MAS.940 Preparation for S.M. Thesis

Prereq.: Permission of instructor
G (Fall, IAP, Spring, Summer)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Selection of thesis topic, definition of method
of approach, and preparation of thesis
proposal. Independent study supplemented by
individual conferences with faculty. In some
cases, co-registration with 21W.793 or
equivalent required.
S. Benton

MAS.945 Preparation for General Exams

Prereq.: Permission of instructor
G (Fall, IAP, Spring, Summer)
0-12-0 [P/D/F] H-LEVEL Grad Credit
Can be repeated for credit

Selected readings for Media Arts and Sciences
doctoral students in preparation for their
qualifying exams.
Staff

MAS.950 Preparation for Ph.D. Thesis

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Selects thesis subject, defines method of ap-
proach, and prepares preliminary thesis out-
line. Independent study, supplemented by
frequent individual conferences with staff mem-
bers. Restricted to doctoral candidates.
S. Benton

MAS.961-MAS.968 Special Topics in Media
Technology

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Supplementary work on individual or group
basis. Registration subject to prior arrange-
ment for subject matter and supervision by
staff.
Staff
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SP
Project Interphase
Program XL
Experimental Study Group
Concourse Program
Integrated Studies Program
Women's Studies Program
Edgerton Center
Freshman/Alumni Summer Internship
Program

Project Interphase: Pre-Freshman
Summer Program

SP.100 Project Interphase

Prereq.: Commitment to register as a fresh-
man in the Fall
U (Summer)
Units arranged

Enrollment by invitation only. A seven-week
academic and survival skills-honing program,
Project Interphase is designed to enhance the
preparedness of underrepresented minority
students entering MIT in the fall semester. The
program has a dual focus: academic readiness
and general educational development. The pro-
gram involves calculus, chemistry, physical
education, physics, writing, and supporting
academic activities, including small-group
learning. The students can earn transcript
credit for subjects taken in the program, some-
times resulting in advanced placement in cor-
responding subjects taken in the fall. Activities
include day trips to area cultural, recreational,
and business sites. Students participate in a
range of personal and educational develop-
ment seminars and activities designed to en-
sure their smooth transition to college life. The
summer experience gives them increased op-
portunity to prepare for the rigors of an MIT full-
subject load.
A. N. Berker

Program XL

SEM.XL1 Program XL: You Can Be a
Success at MIT

Prereq.: First-year undergraduate standing
U (Fall)
Units arranged [P/D/F]

SEM.XL2 Program XL: You Can Be a
Success at MIT

Prereq.: First-year undergraduate standing
U (Spring)
Units arranged [P/D/F]

An academic enrichment program for first-year
students, XL utilizes the innovative and effec-
tive small-group learning concept to enhance
students' academic performance in calculus
and science. Students meet in study groups of
five to six participants with facilitators trained in
effective classroom techniques and concept
focus. The study groups help students to rein-
force concepts learned in the regular cur-
riculum, and help them to gain mastery of
concepts and problems that are often more
challenging than those dealt with during lec-
ture. The small study group format em-
phasizes the full participation of each student
with the facilitator acting as a guide. The
regularity of weekly meetings enhances the
students' understanding of MIT's academic ex-
pectations. After the initial meetings, students
are encouraged to take more responsibility
and to lead the group in problem-solving ses-
sions, which helps to maximize their own learn-
ing. Each study group meets for a minimum of
three hours each week. The meeting time is
set by the XL facilitator based on students'
schedules.
K. Manning

Experimental Study Group

SP.211 ESG (Experimental Study Group)

Prereq.: -
U (Fall)
Units arranged [P/D/F]

SP.212 ESG (Experimental Study Group)

Prereq.: -
U (Spring)
Units arranged [P/D/F]

An innovative and interactive academic pro-
gram for first-year students who wish to take
an active role in their MIT education. In place
of lectures and large classes, ESG students
take their core subjects through small classes
and seminars with a great deal of student
input, study groups run by upperclassmen,
and independent study projects. Credit avail-
able in subjects in biology, chemistry, mathe-
matics, and physics, as well as several HASS
and HASS-D offerings and undergraduate
seminars in a variety of areas. Students have
the opportunity in these subjects to explore
areas of special interest to them. Certain
sophomore-level subjects can also be studied
within ESG, depending on student and staff in-
terest. Students are expected to take the
majority of their subjects in ESG but may take
one or two classes in the regular curriculum.
Staff includes MIT faculty, instructors,
graduate students, undergraduates, and alum-
ni/ae who are interested in teaching in a smal'
and informal academic community.
T. Merritt

SP.221 ESG (Experimental Study Group)

Prereq.: SP.21 1 and/or SP.212
U (Fall)
Units arranged [P/D/F]

SP.222 ESG (Experimental Study Group)

Prereq.: SP.211 and/or SP.212
U (Spring)
Units arranged [P/D/F]

Continuation of ESG for sophomores.
T. Merritt
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SP.231 ESG Undergraduate Teaching

Prereq.: SP.211 and/or SP.212
U (Fall)
Units arranged [P/D/F]

SP.232 ESG Undergraduate Teaching

Prereq.: SP.211 and/or SP.212
U (Spring)
Units arranged [P/D/F]

An opportunity to teach students, run study
groups, and lead seminars in mathematics,
biology, physics, chemistry, and humanities
and social sciences under close staff super-
vision. Student instructors meet weekly with
staff to discuss their teaching and cover a
variety of topics related to effective teaching
techniques. Permission of appropriate ESG
staff member required.
T. Merritt

SP.280-SP.299 ESG Special Topics

Prereq.: -
U (Fall, IAP, Spring)
Units arranged [P/D/F]
Can be repeated for credit

Special topic seminars and independent study
projects. Seminars are run by a staff member
or supervised undergraduate instructor and
meet weekly. Independent study projects re-
quire approval and regular supervision by a
staff member, as well as a written proposal
and a final report.
T. Merritt

SP.2UR Undergraduate Research in ESG

Prereq.: -
U (Fall, IAP, Summer)
Units arranged [P/D/F]
Can be repeated for credit

For students wishing to pursue undergraduate
research opportunities in the Experimental
Study Group.
T. Merritt

Concourse Program

SP.311 Concourse Program

Prereq.: -
U (Fall)
Units arranged [P/D/F]

SP.312 Concourse Program

Prereq.: -
U (Spring)
Units arranged [P/D/F]

An integrative program for the freshman year.
Staff includes faculty from the Schools of
Science, Engineering, and Humanities and So-
cial Science. Credits in Concourse fulfill the
General Institute Requirements and are so
recorded.
R. M. Rose

SP.315 Concourse Program Undergraduate
Teaching

Prereq.: SP.31 1 or SP.312 and permission of
instructor
U (Fall)
Units arranged
Can be repeated for credit

SP.316 Concourse Program Undergraduate
Teaching

Prereq.: SP.311 or SP.312 and permission of
instructor
U (Spring)
Units arranged
Can be repeated for credit

Tutoring, leadership of study and review
groups, seminars and recitations in the Con-
course Program, under the supervision of
senior Concourse staff.

SP.343 Concourse Special Topics

Prereq.: Permission of instructor
U (Fall)
Units arranged [P/D/F]
Can be repeated for credit

SP.344 Concourse Special Topics

Prereq.: Permission of instructor
U (Spring)
Units arranged [P/D/F]
Can be repeated for credit

Open to students enrolled in Concourse who
wish to pursue topics not covered in the
regular Concourse offerings. Topics change
from year to year.
R. M. Rose

SP.345, SP.346, SP.347 Concourse Special
Topics for IAP
Prereq.: Permission of instructor
U (lAP)
Units arranged [P/D/F]
Can be repeated for credit

Open to students who wish to pursue topics
over IAP not covered in the regular Concourse
offerings. Topics change from year to year.
R. M. Rose

SP.3UR Undergraduate Research
Opportunities in Concourse

Prereq.: SP.311 or SP.312
U (Fall, IAP, Spring)
Units arranged [P/D/F]
Can be repeated for credit

For students wishing to pursue undergraduate
research opportunities in Concourse.
R. M. Rose

Integrated Studies Program

SP.351 Integrated Studies Program

Prereq.: -
U (Fall)
Units arranged [P/D/F]

SP.352 Integrated Studies Program

Prereq.: -
U (Spring)
Units arranged [P/D/F]

A program for the freshman year that satisfies
the General Institute Requirements in mathe-
matics, physics, chemistry, and two HASS-
Distribution subjects on the interplay between
technologies and societies, with hands-on
workshops and linked calculus/physics sec-
tions. ISP may offer 6-unit undergraduate semi-
nars. ISP includes faculty from the School of
Humanities and Social Science, and from the
Schools of Science and Engineering.
A. Steinberg

SP.353 Technologies and Cultures

Prereq.: -
U (Fall)
3-3-6 HASS-D, Category 4, Cl-H

Fall term 12-unit HASS-D in Cultural and So-
cial Studies for the Integrated Studies Pro-
gram. Examines how three technologies are
practiced in different cultures. Focuses on com-
plex relationships between what people do
and the human environment in which they do
it. Hands-on workshops to experience tech-
nologies; field trips to pertinent sites.
A. Steinberg

SP.354 Technologies In Historical
Perspective

Prereq.: -
U (Spring)
3-3-6 HASS-D, Category 5, Cl-H

Spring term HASS-D in Historical Studies for
the Integrated Studies Program. Examines
three technologies in the cultural and historical
frameworks in which they evolved. Issues in-
clude mass production, transnational corpora-
tions, cultural styles of design and production,
and how these technologies affect society,
family, and the individual. Hands-on
workshops and field trips integral to the subject.
A. Steinberg

SP.5UR Undergraduate Research
Opportunities in ISP

Prereq.: SP.353 or SP.354
U (Fall, IAP, Spring)
Units arranged [P/D/F]
Can be repeated for credit

For students wishing to pursue undergraduate
research opportunities in the Integrated
Studies Program.
A. Steinberg
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Women's Studies Program

SP.401 Introduction to Women's Studies

Prereq.: -
U (Fall, Spring)
3-0-9 HASS-D, Category 4, Cl-H

An interdisciplinary subject that draws on litera-
ture, history, psychology, philosophy,
anthropology, and feminist theory to examine
our cultural assumptions about gender, trace
the effects of new scholarship on traditional dis-
ciplines, and increase awareness of the history
and experience of women as half the world's
population.
E. Ender

SP.404 Special Topics In Women's Studies

Prereq.: Permission of instructor
U (Fall, Spring)
Units arranged
Can be repeated for credit

SP.405 Special Topics in Women's Studies

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged

Individual supervised work for students who
wish to study topics not covered in the regular
Women's Studies offerings. Before registering
for this subject, students must plan a course of
study with some member of the Women's
Studies faculty and secure the Director's ap-
proval. HASS credit for Special Topics sub-
jects awarded only by individual petitions to
the Committee on Curricula. Normal maximum
is 6 units; to count toward HASS Requirement,
9 units are required. Exceptional 9-unit
projects occasionally approved.
Staff

SP.420J American Women's History

(Same subject as 21H.151J)
Prereq.: -
Acad Year 2001-02: U (Fall)
Acad Year 2002-03: Not offered
3-0-9 HASS

See description under subject 21H.151J.
H. C. Richardson

SP.443J Contemporary US Women of
Color: Writing and Reading Short Stories

(Same subject as 21W.766J)
Prereq.: -
U (Spring)
3-0-9 HASS

See description under subject 21W.766J.
H. Lee

SP.450J The Harem and the Veil: Images
and Representations of Gender in the
Middle East

(Same subject as 21A.458J)
Prereq.: -
U (Spring)
3-0-9 HASS

See description under subject 21A.458J.
S. Slyomovics

SP.455J Gender, Sexuality, and Society

(Same subject as 21A.231J)
Prereq.: -
U (Spring)
3-0-9 HASS, Cl-H

See description under subject 21A.231J.
J. Jackson

SP.456J The Contemporary American
Family

(Same subject as 21 A.230J)
Prereq.: -
U (Spring)
3-0-9 HASS-D, Category 4

See description under subject 21A.230J.
J. Jackson

SP.457J Gender, Power, and Development

(Same subject as 21A.338J)
Prereq.: -
U (Fall)
3-0-9 HASS

See description under subject 21 A.338J.
M. Mehta

SP.461J International Women's Voices

(SP.431)
(Same subject as 21 F.022J)
Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS-D, Category 1, Cl-H

See description under subject 21 F.022J.
M. Resnick

SP.462J Sex Roles in Fiction: Europe and
Latin America

(SP.432)
(Same subject as 21 F.028J)
Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9 HASS, Cl-H

See description under subject 21 F.028J.
M. Resnick

SP.463 Contemporary US Hispanic
Literature and Film: Lives in Translation
(New)

(Subject meets with 21 F.082)
Prereq.: -
U (Fall)
3-3-6 HASS

Meets with 21 F.082 when the topic has con-
tent consistent with the requirements for
Women's Studies subjects. See description
under subject 21 F.082.
N. Wey-Gomez

SP.464 Women and Global Culture
(Revised Units)

(SP.418)
(Subject meets with 21 F.053, 21 F.057)
Prereq.: -
U (Spring)
4-0-8 HASS
Can be repeated for credit

Meets with 21F.053 when the topic has con-
tent consistent with the requirements for
Women's Studies subjects. See description
under 21 F.053.
0. Cazenave

SP.465 Women and the Avant-Garde

(SP.442)
(Subject meets with 21 F.048)
Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9 HASS

Focuses on women avant-garde artists and
writers. Meets with subject 21 F.048 when the
topic has content consistent with the require-
ments for Women's Studies subjects. See
description under subject 21 F.048.
0. Cazenave

SP.492 Popular Narrative

(SP.435)
(Subject meets with 21 L.430, CMS.920)
Prereq.: One subject in Literature
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-3-6 HASS
Can be repeated for credit

Meets with 21 L.430 when the topic has con-
tent consistent with the requirements for
Women's Studies subjects. See description
under subject 21 L.430.
Staff

SP.493 Media in Cultural Context
(Revised Units)

(SP.439)
(Subject meets with 21L.715, CMS.871)
Prereq.: Two subjects in Literature and/or
Comparative Media Studies or permission of r
structor
U (Spring)
3-3-6 HASS
Can be repeated for credit

Meets with 21L.715 when the topic has con-
tent consistent with the requirements for
Women's Studies subjects. See description
under subject 21 L.715.
H. Jenkins
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SP.4UR Women's Studies Undergraduate
Research
Prereq.: Permission of instructor
U (Fall, IAP, Spring, Summer)
Units arranged (P/D/F]
Can be repeated for credit

SP.4URG Women's Studies Undergraduate
Research

Prereq.: Permission of instructor
U (Fall, IAP, Spring, Summer)
Units arranged
Can be repeated for credit

Undergraduate Research opportunities in the
Women's Studies Program.

ftaff

SP.51 0 Literary Interpretation

(SP.430)
(Subject meets with 21 L.701)
Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS

Meets with 21 L.701 when the topic has con-
tent consistent with the requirements for
Women's Studies subjects. See description
under subject 21 L.70 1.
Staff

SP.511 Studies in Poetry
(New)

(Subject meets with 21 L.704)
Prereq.: Two subjects in Literature
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall, Spring)
3-0-9 HASS

Meets with 21 L.704 when the topic has con-
tent consistent with the requirements for
Women's Studies subjects. See description
under subject 21 L.704.
M. Fuller

SP.512 Major Authors

(SP.438)
(Subject meets with 21 L.705)
Prereq.: Two subjects in Literature
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall, Spring)
3-0-9 HASS
Can be repeated for credit

Meets with 21 L.705 when the topic has con-
tent consistent with the requirements for
Women's Studies subjects. See description
under subject 21 L.705.
Fall Term: J. D. Cain
Spring Term: J. Buzard

SP.513J Jane Austen
(Revised Content)

(SP.447)
(Same subject as 21 L.473J)
Prereq.: One subject in Literature
U (Spring)
3-0-9 HASS

See description under subject 21 L.473J.
R. Perry

SP.514 Medieval Women's Literature

(SP.444)
(Subject meets with 21 L.460)
Prereq.: -
U (Spring)
3-0-9 HASS

See description under subject 21 L.460.
J. D. Cain

SP.515 Studies in Fiction

(SP.437)
(Subject meets with 21 L.702)
Prereq.: Two subjects in Literature
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS
Can be repeated for credit

Meets with 21 L.702 when the topic has con-
tent consistent with the requirements for
Women's Studies subjects. See description
under subject 21 L.702.
W. Kelley

SP.516 Problems in Cultural Interpretation

(SP.439)
(Subject meets with 24.261, 21 L.707)
Prereq.: Two subjects in Literature or permis-
sion of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9 HASS
Can be repeated for credit

Meets with 24.261 when the topic has content
consistent with the requirements for Women's
Studies subjects. See description under sub-
ject 24.261.
/. Singer

SP.519J Forms of Desire: Lesbian and Gay
Literature

(SP.436)
(Same subject as 21 L.445J)
Prereq.: One subject in Literature or permis-
sion of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS, Cl-H

See description under subject 21 L.445J.
J. D. Cain

SP.573J Storytelling: Women and
Performance

(SP.469J)
(Same subject as 21A.562J)
Prereq.: -
U (Fall)
3-0-9 HASS

See description under subject 21A.562J.
E. Wachs

SP.581 Modern Art and Sexuality
(Revised Content)

(SP.476)
(Subject meets with 4.643J)
Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall, Spring)
Units arranged
Can be repeated for credit

See description under subject 4.643J.
HTC Staff

SP.591J Traditions in American Concert
Dance: Gender and Autobiography

(SP.472)
(Same subject as 21 M.670J)
Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS-D, Category 3

See description under subject 21 M.670J.
T. DeFrantz

SP.592 Studies in Drama: Gender and
Performance

(SP.475)
(Subject meets with 21 L.703)
Prereq.: Two subjects in Literature
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall, Spring)
3-0-9 HASS
Can be repeated for credit

Meets with 21 L.703 when the topic has con-
tent consistent with the requirements for
Women's Studies subjects. See description
under subject 21 L.703.
D. Henderson

SP.593 Queer Theater

(SP.478)
(Subject meets with 21 M.654)
Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9 HASS

See description under subject 21 M.654.
Staff

SP.594J Identity Politics in Performance

(SP .47 1)
(Same subject as 21 M.706J)
Prereq.: 21 M.700 or permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
4-3-2 HASS

See description under subject 21 M.706J.
B. Cotto-Escalera
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SP.601J Feminist Political Thought

(SP.41 1)
(Subject meets with 17.006, 17.007J)
Prereq.: -
U (Fall)
3-0-9 HASS

Analyzes theories of gender and politics, espe-
cially ideologies of gender and their construc-
tion; definitions of public and private spheres;
gender issues in citizenship, the development
of the welfare state, experiences of war and
revolution, class formation, and the politics of
sexuality. Graduate students are expected to
pursue the subject in greater depth through
reading and individual research.
A. Lever

SP.602J Feminist Theory

(SP.413)
(Same subject as 24.237J)
Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9 HASS

See description under subject 24.237J.
S. Haslanger

SP.603J Race and Gender in Asian America

(SP.421)
(Same subject as 21H.153J)
Prereq.: -
U (Spring)
3-0-9 HASS

See description under subject 21H.153J.
E. Teng

SP.604J Race, Gender, and Law

(SP.499J)
(Same subject as 17.305J)
Prereq.: Previous law-related subject or per-
mission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS

See description under subject 17.305J.
M. Burnham

SP.605J Women and the Legal Process
(Revised Content)

(SP.496)
(Subject meets with 17.248, 17.247J)
Prereq.: Previous law-related subject or per-
mission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS

See description under subject 17.248.
Staff

SP.606J Human Rights and Political Trials

(SP.498)
(Same subject as 17.513J)
Prereq.: Previous law-related subject or per-
mission of instructor
U (Spring)
3-0-9 HASS

SP.610J Family Time, Market Time

(SP.424)
(Same subject as 21 H.927J)
Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
2-0-7 HASS

See description under subject 21 H.927J.
A. McCants

SP.640J The Science of Race, Sex, and
Gender in the United States

(SP.482)
(Same subject as STS.046J)
Prereq.: -
Acad Year 2001-02: U (Spring)
Acad Year 2002-03: Not offered
3-0-9 HASS

See description under subject STS.046J.
E. M. Hammonds

SP.641 Language, Gender, and Science

(SP.483)
(Subject meets with STS.475)
Prereq.: STS.210J/21H.991J
U (Spring)
3-0-9

See description under subject STS.475.
E. Fox Keller

SP.650J Psychology of Gender

(SP.460)
(Same subject as 9.75J)
Prereq.: -
U (Fall)
3-0-9 HASS

See description under subject 9.75J.
Staff

SP.660 Gender, Work, and Public Policy

(SP.491)
(Subject meets with 11.237)
Prereq.: -
U (Spring)
3-0-9

See description under subject 11.237.
Staff

Please refer to Chapter IV for admissions in-
formation for the Graduate Consortium in
Women's Studies.

SP.690 Seminar in Feminist Methods
(Revised Content)

(SP.502)
Prereq.: Must apply to the Graduate Consor-
tium in Women's Studies
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

Looks at potential of interdisciplinarity (from
the fields of anthropology, sociology, and
literary and cultural studies) as feminist
method. Examines these tensions in the
development of theoretical paradigms and re-
search practices that have been central to
feminist inquiry in its global context. Focuses
on specific issues in feminist research (such
as violence against women, women's political
participation, and the legacies of colonialism)
and their immediate practical or policy implica-
tions.
Consult Women's Studies Section.

SP.691 Studies in Women's Life Narratives
(New)

Prereq.: Must apply to the Graduate Consor-
tium in Women's Studies
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

Close examination of women's life narratives
Syllabi vary.
Consult Women's Studies Section.

SP.692 Seminar in Feminist Issues
(New)

Prereq.: Must apply to the Graduate Consor-
tium in Women's Studies
G (Spring)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

Close examination of feminist issues. Syllabi
vary.
Consult Women's Studies Section.

SP.693 Studies in International Feminisms
(New)

Prereq.: Must apply to the Graduate Consor-
tium in Women's Studies
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

Studies in international feminisms. Syllabi vary.
Consult Women's Studies Section.

630 Chapter Vill

See description
M. Bumham

under subject 17.513J.



Special Programs SP

SP.694 Issues of Representation
(New)

Prereq.: Must apply to the Graduate Consor-
tium in Women's Studies
G (Fall)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

Close examination of issues of repre-
sentatation in Women's Studies. Syllabi vary.
Topic for Fall 2001: The Politics of Traumatic
Memory: History, Place, and Art in Societal Ex-
amination of Memory.
Consult Women's Studies Section.

SP.695 Interdisciplinary Area Studies
(New)

Prereq.: Must apply to the Graduate Consor-
tium in Women's Studies
G (Fall)
3-0-9 H-LEVEL Grad Credit
Can be repeated for credit

Interdisciplinary area studies on women and/or
gender. Syllabi vary. Topic for Fall 2001:
Popular Culture, Gender and Sexuality in
Japan.
Consult Women's Studies Section.

Edgerton Center

SP.7UR Undergraduate Research

Prereq.: -
U (Fall, IAP, Spring, Summer)
Units arranged [P/D/F]
Can be repeated for credit

Undergraduate research opportunities in the
Edgerton Center.
J. K. Vandiver

SP.704 Turning Ideas Into Inventions
(Revised Content)

Prereq.: -
U (Spring)
2-4-0

Seminar encourages students with innovative
ideas to become inventors. Weekly meetings
held to discuss the process of developing in-
novative ideas and to enable students to share
their experiences. Participants expected to ex-
plore the feasibility of their novel ideas both on
paper and in practice. Electrical, electronic,
and mechanical machine shops are available
for students to build simple models of their
ideas.
D. Carmichael

SP.705J Electronics Project Laboratory

(Same subject as 6.070J)
Prereq.: -
U (Fall, IAP, Spring)
2-2-2

See description under subject 6.070J.
J. K. Vandiver, A. Caloggero, J. W Bales,
E. J. Moriarty

SP.706J Historic Experimentation

(Same subject as STS.023J)
Prereq.: 8.02 and either STS.002, STS.003, or
permission of instructor
U (Spring)
2-6-4 Institute LAB

See description under subject STS.023J.
L. L. Bucciarelli

SP.710-SP.715 Special Topics at the
Edgerton Center

Prereq.: -
U (Fall, IAP, Spring)
Units arranged [P/D/F]
Can be repeated for credit

SP.716-SP.720 Special Topics at the
Edgerton Center

Prereq.: -
U (Fall, IAP, Spring)
Units arranged
Can be repeated for credit

Seminars combining lectures and lab run by
students and academic staff at the Edgerton
Center. Students explore specialized
electronics, robotics, or mechanical design and
fabrication topics from beginner level to more
advanced. Some offerings may be taught in an
intensive fashion (meeting for up to several
times a week for four weeks). Up to three se-
quential seminars may be offered per
semester, covering a different topic each time.
Students can take one or all of the seminars.
J. K. Vandiver

SP.731 Edgerton Center Undergraduate
Teaching

Prereq.: -
U (Fall, IAP, Spring, Summer)
Units arranged [P/D/F]
Can be repeated for credit

An opportunity for undergraduates to par-
ticipate in teaching and tutoring Center sub-
jects and seminars. Students develop
one-on-one teaching skills under the super-
vision of an Edgerton Center instructor.
J. K. Vandiver

SP.732 Edgerton Center Graduate Teaching

Prereq.: -
G (Fall, IAP, Spring, Summer)
Units arranged [P/D/F]
Can be repeated for credit

An opportunity for graduate students to par-
ticipate in teaching and tutoring Edgerton Cen-
ter subjects and seminars. Permission of
Edgerton Center staff required.

SP.747 Creative Imaging

Prereq.: -
U (Spring)
2-1-6
Credit cannot also be received for SP.757

Subject centered around both film and digital
photography. Students use chemical
darkrooms, scanners, digital printers and
cameras, and video capture equipment.
Software used includes Adobe Photoshop, Il-
lustrator and Premiere. Subject deals with
photography with emphasis on the interplay be-
tween classical chemical and digital techni-
ques. Each student is expected to develop a
creative imaging term project of their own
choice. Intermediate goals are set.
P. Leehey

Freshman/Alumni Summer
Internship Program

SP.800 Freshman/Alumni Summer
Internship Program

Prereq.: -
U (Fall)
Units arranged [P/D/F]

A seminar to prepare freshmen for summer in-
ternships in various companies. Includes
workshops on interviewing, communications,
and dynamics in the workplace. Upon accep-
tance to the program, students have readings,
writings, discussion, and role-playing exer-
cises, and prepare a longer paper and oral
presentation on their internship, delivered in
the fall. Attendance at the workshops is man-
datory.
A. Steinberg
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STS Science, Technology, and
Society

For degree requirements, see listing in
Chapter VII under the School of
Humanities, Arts, and Social Sciences.

General Undergraduate
Subjects

STS.001 Technology in American History

Prereq.: -
U (Spring)
3-0-9 HASS-D, Category 5

A survey of America's transition from a rural,
agrarian, and artisan society to one of the
world's leading industrial powers. Treats the
emergence of industrial capitalism: the rise of
the factory system; new forms of power,
transport, and communication; the advent of
the large industrial corporation; the social rela-
tions of production; and the hallmarks of
science-based industry. Views technology as
part of the larger culture and reveals innova-
tion as a process consisting of a range of pos-
sibilities that are chosen or rejected according
to the social criteria of the time.
M. R. Smith

STS.002 Toward the Scientific Revolution

Prereq.: -
U (Fall)
3-0-9 HASS-D, Category 5

The emergence of Western science: the sys-
tematization of natural knowledge in the an-
cient world, the transmission of the classical
legacy to the Latin West, and the revolt from
classical thought during the scientific revolu-
tion. Examines scientific concepts in light of
their cultural and historical contexts.
D. Kaiser

STS.003 The Rise of Modern Science

Prereq.: -
U (Spring)
3-0-9 HASS-D, Category 5

The development of major fields in the physi-
cal and life sciences, beginning with
eighteenth-century Europe and ending with
twentieth-century America. Examines ideas, in-
stitutions, and the social settings of the scien-
ces, with emphasis on how cultural contexts
influence scientific concepts and practices.
J. Riskin

STS.004J Thinking about Life:
Philosophical Problems in Evolution and
Development

(Same subject as 24.1OJ)
Prereq.: -
U (Fall)
3-0-9 HASS-D, Category 2

See description under subject 24.1OJ.
E. Fox Keller

STS.01 1 American Science: Ethical
Conflicts and Political Choices
(Revised Content)

Prereq.: --
U (Fall)
3-0-9 HASS-D, Category 2

Explores the changing roles, ethical conflicts,
and public perceptions of science and scien-
tists in American society from World War 11 to
the present. Studies specific historical
episodes focusing on debates between scien-
tists and the contextual factors influencing their
opinions and decisions. Topics include the
atomic bomb project, environmental controver-
sies, the Challenger disaster, biomedical re-
search, genetic engineering, (mis)use of
human subjects, scientific misconduct and
whistleblowing.
H. Gusterson

Advanced Undergraduate
Subjects

STS.023J Historic Experimentation

(Same subject as SP.706J)
Prereq.: 8.02 and either STS.002, STS.003, or
permission of instructor
U (Spring)
2-6-4 Institute LAB

Replication of selected historic experiments
such as early electrometry; colorimetry using
Maxwell color circles; Fresnel, Arago experi-
ments on the interference of polarized light;
Faraday and electromagnetic induction; and
Hertz experiments on resonance between cir-
cuits. Reconstruction of instrumentation and
experimental apparatus based on close read-
ing of original sources. Emphasizes challenges
of historiographic analysis and problems of
replication and theory verification as well as
principles of transducers, uncertainty analysis,
data processing, and technical writing. Com-
parision with modern laboratory practices and
techniques.
L. L. Bucciarelli

STS.029J The Civil War and Reconstruction

(Same subject as 21H.116J)
Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-6 HASS

See description under subject 21 H. 11 6J.
M. R. Smith

STS.033 History of Manufacturing in
America

(Subject meets with STS.425)
Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9 HASS

An introductory survey of fundamental innova-
tions and transitions in American manufactur-
ing from the colonial period to the
mid-twentieth century. Primary emphasis on
textiles and metalworking, with particular atten-
tion to the role of the machine tool industry in
the American manufacturing economy.
Graduate students are expected to explore the
material in greater depth.
M. R. Smith

STS.037 Food and Power in the Twentieth
Century

(Subject meets with STS.427)
Prereq.: -
Acad Year 2001-02: U (Fall)
Acad Year 2002-03: Not offered
3-0-9 HASS

Considers the historical dimensions of rural
production from subsistence to industrializa-
tion, both in America and in an international
context, with an emphasis on the role of
science and technology. Topics include the
changing notions of progress; the emergence
of genetics and its complex applications to
food production; mechanization of both farm
practices and the food industry; the role of
migrant labor; management theory and its im-
pact on farm practice; role of federal govern-
ments and NGOs in production systems;
women in food production systems; and the
green revolution. Graduate students are ex-
pected to complete additional work.
D. Fitzgerald
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STS.042J Einstein, Oppenheimer,
Feynman: Physics in the 20th Century
(New)

(Same subject as 8.225J)
Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9 HASS

Subject aims to understand the changing roles
of physics and of physicists over the course of
the twentieth century. Subject examines the
changing ideas within modern physics, ranging
from relativity theory and quantum mechanics
to sold-state physics, nuclear and elementary
particles, and cosmology. Simultaneously
these ideas are situated within shifting institu-
tional, cultural, and political contexts.
D. /. Kaiser

STS.046J The Science of Race, Sex, and
Gender in the United States

(Same subject as SP.640J)
Prereq.: -
Acad Year 2001-02: U (Spring)
Acad Year 2002-03: Not offered
3-0-9 HASS

Subject examines the role of science and
medicine in the origins and evolution of the
concepts of race, sex, and gender from the
seventeenth century to the present in the US.
A major focus is an examination of how biologi-
cal, anthropological, and medical concepts in-
tersect with social, cultural, and political ideas
about racial, sexual, and gender difference.
The approach is historical and comparative
across disciplines emphasizing the different
modes of explanation and use of evidence in
each field.
E. M. Hammonds

STS.047 Medicine, Healthcare, and Society
in the US

Prereq.: -
U (Fall)
3-0-9 HASS, Cl-H

Explores topics in the history of American
medicine from the Colonial period to the
present. Emphasis on the practice of medicine
as well as the experience of health and dis-
ease in broad social, cultural, and political con-
texts. Topics include medical education, the
role of women and minorities in medicine and
health care, the rise of the modern hospital,
science in medicine, medicine and public
health, the origins of the AMA and the NIH,
and debates about the allocation and control
of health care resources.
E. M. Hammonds

STS.048 African Americans in Science,
Technology, and Medicine

Prereq.: -
U (Fall)
3-0-9 HASS

A survey of the contributions of African
Americans to science, technology, and
medicine from colonial times to the present. Ex-
plores the impact of concepts, trends, and
developments in science, technology, and
medicine on the lives of African Americans. Ex-
amples include the eugenics movement, the
Tuskegee Syphilis Experiment, the debate sur-
rounding racial inheritance, and IQ testing.
K. Manning

STS.059 Introduction to Cultural Criticism

(Subject meets with STS.507J, 21A.671J)
Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS

See description under subject STS.507J.
H. Gusterson

STS.063 Children and E-Culture

Prereq.: -
U (Spring)
3-0-9 HASS
Can be repeated for credit

Examines the impact of contemporary media
and electronic culture on children. Each year a
different aspect of contemporary childhood
and electronic culture is the focus, from toys to
"relational artifacts." Readings from psychol-
ogy, anthropology, sociology, and imaginative
literature.
S. Turk/e

STS.064 Technology and Identity: Objects,
Development, the Life Cycle

Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Fall)
3-0-9 HASS

Examines the ways technological objects im-
pact on identity through the life cycle. Read-
ings include psychological, anthropological,
sociological, and imaginative literature.
S. Turkle

STS.071J US Military Power
(Revised Content)

(Subject meets with 17.483J, 17.482J,
STS.450J)
Prereq.: Permission of instructor
Acad Year 2001-02: U (Spring)
Acad Year 2002-03: Not offered
3-0-9 HASS

See description under subject 17.483J.
B. Posen, T. Postol

STS.076J Technology and Policy of
Weapons Systems

(Same subject as 17.477J)
Prereq.: -
Acad Year 2001-02: U (Spring)
Acad Year 2002-03: Not offered
3-0-9 HASS

Examines in detail the technology of nuclear
weapons systems. Topics include nuclear
weapons design, effects, targeting, and
delivery; ballistic and air breathing missile
propulsion and guidance; communications and
early warning techniques and systems; and
anti-missile, air, and submarine systems. Com-
bines the discussion of technical materials with
the national security policy issues raised by
the capabilities of these technologies. Con-
siders security issues from the distinct and
often conflicting perspectives of technologists,
military planners, and political leaders.
T. Postol

STS.082J Science, Technology, and Public
Policy

(Same subject as 17.31J)
Prereq.: -
U (Fall)
3-0-9 HASS, Cl-H

See description under subject 17.31J.
K. Oye

STS.085J Ethics and the Law on the
Electronic Frontier

(Subject meets with 6.805J, 6.806)
Prereq.: -
U (Spring)
3-0-9 HASS

See description under subject 6.805J.
H. Abelson, M. Fischer

STS.087 Biography in Science

Prereq.: -
Acad Year 2001-02: Not offered
Acad Year 2002-03: U (Spring)
3-0-9 HASS

An examination of biography as a literary
genre to be employed in the history of science.
The use of biography in different historical
periods to illuminate aspects of the develop-
ment of science. A critical analysis of autobiog-
raphy, archival sources, and the oral tradition
as materials in the construction of biographies
of scientists. Published biographies of scien-
tists constitute the major reading, but attention
is given to unpublished biographical sources
as well. Comparison is drawn between biog-
raphy as a literary form in the history of
science and in other disciplines.
K. Manning

Descriptions of Subjects 633



School of Humanities, Arts, and Social Sciences

Special Topics

STS.091 Reading Seminar in Humanities,
Science, and Technology I

Prereq.: One STS HASS-D subject or permis-
sion of instructor
U (Fall)
2-0-7 HASS

STS.092 Reading Seminar in Humanities,
Science, and Technology 11

Prereq.: One STS HASS-D subject or permis-
sion of instructor
U (Spring)
2-0-7 HASS

Reading and discussion of major primary and
secondary works that illustrate or examine the
interactions of science, technology, and
society.
J. Riskin

STS.UR Undergraduate Research

Prereq.: -
U (Fall, Spring)
Units arranged [P/D/F]
Can be repeated for credit

STS.URG Undergraduate Research

Prereq.: -
U (Fall, Spring)
Units arranged
Can be repeated for credit

Undergraduate research opportunities in the
STS Program.
J. Riskin

STS.095, STS.096 Special Topics in
Science, Technology, and Society

Prereq.: -
U (Fall, IAP, Spring, Summer)
Units arranged
Can be repeated for credit

For students who wish to pursue special
studies or projects with a member of the Pro-
gram in Science, Technology, and Society.
Staff

STS.ThT Undergraduate Thesis Tutorial

Prereq.: -
U (Fall, Spring)
1-0-5
Can be repeated for credit

Definition and early-stage work on thesis
project leading to STS.ThU. Taken during first
term of student's two-term commitment to
thesis project. Student works closely with STS
faculty tutor. Required of all candidates for an
STS degree.
J. Riskin

STS.ThU Undergraduate Thesis

Prereq.: -
U (Fall, Spring)
Units arranged
Can be repeated for credit

Completion of work of the senior major thesis
under the supervision of a faculty tutor. In-
cludes oral presentation of thesis progress
early in the term, writing and revising the final
text, and at the close of the term meeting with
the faculty advisor to discuss the successes
and limitations of the project. Required of all
candidates for an STS degree.
J. Riskin

Graduate Subjects

Required Introductory Subjects

STS.210J Theories and Methods in the
Study of History

(Same subject as 21H.991J)
Prereq.: Permission of instructor
G (Fall)
3-0-9

See description under subject 21H.991J.
P. C. Perdue

STS.250J Social Theory and Analysis

(Same subject as 21A.670J)
Prereq.: -
G (Fall)
3-0-9

See description under subject 21A.670J.
M. Fischer

Foundation Subjects

STS.310 History of Science

Prereq.: STS.210J/21H.991J
G (Fall)
3-0-9 H-LEVEL Grad Credit

Intensive reading and analysis of key works in
the history and historiography of science. Intro-
duces students to basic interpretive issues, bib-
liographic sources, and professional
standards. Topics change from year to year.
E. M. Hammonds

STS.340 Introduction to the History of
Technology

Prereq.: STS.210J/21H.991J
G (Spring)
3-0-9 H-LEVEL Grad Credit

Introduction to the consideration of technology
as the outcome of particular technical, histori-
cal, cultural, and political efforts, especially in
the United States during the nineteenth and
twentieth centuries. Topics include: in-
dustrialization of production and consumption,
development of engineering professions, the
relation between technology and democracy,
the emergence of management and its role in
shaping technological forms, the gendering of
work processes through technology, and the
mechanization of everyday life.
D. Mindell

STS.350 Social Study of Science and
Technology

Prereq.: STS.250J/21A.670J
G (Spring)
3-0-9 H-LEVEL Grad Credit

Intensive reading and analysis of key works in
the theory and methods of the social study of
science and technology. Aims at under-
standing the different questions and methods
social scientists have posed and used in ex-
ploring how social context and norms influence
the work of scientists and engineers. Students
read studies of science labs, science policy, In-
ternet culture, and science in popular culture.
H. Gusterson

Advanced Seminars

STS.410J Reading Seminar in American
History, 1877 to the Present

(Same subject as 21 H.952J)
Prereq.: STS.210J/21H.991J
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

See description under subject 21 H.952J.
M. Jacobs

STS.415J Nature, Environment, Empire

(Same subject as 21 H.968J)
Prereq.: 21H.991J/STS.210J
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
2-0-10 H-LEVEL Grad Credit

See description under subject 21 H.968J.
H. Ritvo

STS.420J The Structure of Engineering
Revolutions

(Same subject as 6.933J)
Prereq.: Permission of instructor
G (Fall)
5-0-7 H-LEVEL Grad Credit

See description under subject 6.933J.
D. Mindell
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STS.425 History of Manufacturing in
America

(Subject meets with STS.033)
Prereq.: STS.210J/21H.991J
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject STS.033.
M. R. Smith

STS.427 Food and Power in the Twentieth
Century

(Subject meets with STS.037)
Prereq.: STS.210J/21H.991J
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

See description under subject STS.037.
D. Fitzgerald

STS.435J Nuclear Forces and Missile
Defenses

(Same subject as 17.476J)
Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 17.476J.
T. Postol

STS.445J Systems and Self

(Same subject as MAS.714J)
Prereq.: -
G (Fall)
2-0-7 H-LEVEL Grad Credit

Examines how recent computational move-
ments (such as Artificial Life, Connectionism,
and Virtual Reality) both reflect and contribute
to broader intellectual movements that are
changing the way people think about mind,
self, nature, and society. Issues include: com-
putation and postmodernism, trends toward
decentralized thinking and notions of emergent
phenomena, changing conceptions of "real"
and "artificial," the growing role of biological
metaphors, and popular receptions of new
computational ideas.
M. Resnick, S. Turkle

STS.449J Social Studies of Biosci and
Biotech
(New)

(Same subject as HST.930J)
Prereq.: -
G (Fall)
2-0-1 [P/D/F]

Discusses social, ethical and clinical issues as-
sociated with the development of new biotech-
nologies and their integration into clinical
practice. Basic scientists, clinicians,
bioethicists, and social scientists present on
four general topics: changing political economy
of biotech research; problems associated with
the adaption of new biotechnologies and find-
ings from molecular biology for clinical set-
tings; the ethical issues that emerge from
clinical research and clinical use of new tech-
nologies; and the broader social ethics as-
sociated with investigations of population
genetics and social problems. Use of cases
and recent literature.
B. J. Good, M. M. J. Fischer, M. D. Good

STS.450J US Military Power

(Subject meets with 17.483J, 17.482J,
STS.071 J)
Prereq.: Permission of instructor
Acad Year 2001-02: G (Spring)
Acad Year 2002-03: Not offered
2-0-7 H-LEVEL Grad Credit

See description under subject 17.483J.
B. Posen, T. Postol

STS.455 Ecocrisis or Ecomyth? Historical
and Philosophical Roots of Environmental
Policy

Prereq.: STS.210J/21H.991J
G (Spring)
3-0-9 H-LEVEL Grad Credit

Introduction to the history and current con-
troversies in environmental studies. Examines
the historical development of environmental
awareness, debate, and practice from a
humanistic point of view. Focuses on critical
analysis of controversial concepts: the alleged
urgency of the "crisis," ecocentrism, environ-
mental colonialism, ecofeminism, the "social
construction of nature," "wise use," "sus-
tainable development," etc. Readings include
Ausubel, Sale, Cronon, Thoreau, Carson,
Naess, Wroster, McKibben, Merchant, Gore,
Pinchot, Muir, and Easterbrook. Open to upper-
level undergraduates with permission of in-
structor.
J. Conway, K. Keniston

STS.457 The Concept of "Race" in Science,
Medicine, and Anthropology

Prereq.: STS.210J/21H.991J
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Seminar traces the development of the con-
cept of "race" in science, medicine, and
anthropology from the seventeenth century to
the present. Beginning with the origins of the
idea of race, subject traces the emergence of
debates calling for the end of race in the late
twentieth century. Focuses on close readings
of primary sources in biology, medicine, and
anthropology and contemporary theoretical ap-
proaches to the study of race.
E. M. Hammonds

STS.463J Is Technology Eradicating
Nature?
(New)

(Same subject as 21W.810J)
Prereq.: Permission of instructor
G (Spring)
3-0-9 H-LEVEL Grad Credit

A close examination of classic works, mostly
American and mostly fiction, about the conflict
between advancing technology and first (non-
human) nature. Particular attention to the be-
havioral, societal, and ecological implications
of technological change. Readings include
works of Thoreau, Melville, Henry Adams,
Veblen, Schumpeter, H.G. Wells, and DeLillo.
Frequent short papers and one longer paper,
with feedback on writing and student reports to
the class on their work. Open to under-
graduates with permission of instructor.
R. H. Williams, L. Marx

STS.465 Research Seminar In the History of
Technology

Prereq.: STS.210J/21H.991J
G (Fall)
3-0-9 H-LEVEL Grad Credit

STS.466 Research Seminar in the History of
Technology

Prereq.: STS.465
G (Spring)
3-0-9 H-LEVEL Grad Credit

A methods-oriented research seminar for
graduate students who are planning careers in
the history of technology. Emphasis on ex-
emplary styles of research and writing, bibliog-
raphic research methods, strategies for
selecting research topics, and preparing a
working bibliography. Seminar culminates with
presentation and critique of papers in the
spring term.
M. R. Smith, R. H. Williams

STS.467 Research Seminar in Deep Sea
Archaeology

Prereq.: -
G (Spring)
3-0-9

Examines the intellectual foundations of the
new discipline of deep sea archaeology, a con-
vergence of oceanography, archaeology, and
engineering. How best are robots and sub-
marines employed for archaeological work?
How do new technologies change operations
plans, research designs, and archaeological
questions? Covers oceanography, history and
technology of underwater vehicles, search
strategies, technology development, ar-
chaeological technique, sociology of scientific
knowledge. Case studies of deep-sea projects
include the wrecks of the Titanic and Monitor,
Roman trading vessels in the Mediterranean,
and deep research in the Black Sea.
D. Mindell

STS.468 Research Seminar in the History of
Science
(New)

Prereq.: -
G (Fall)
3-0-9 H-LEVEL Grad Credit

STS.469 Research Seminar in the History of
Technology
(New)

Prereq.: -
G (Spring)
3-0-9 H-LEVEL Grad Credit

A methods-oriented research seminar for
graduate students who are planning careers in
the history of science. STS.468 is offered in
the fall term; followed by STS.469 in the spring
term. Emphasis on exemplary styles of re-
search and writing, bibliographic research
methods, strategies for selecting research
topics, and preparing a working bibliography.
Seminar culminates with a presentation and
critique of papers in the spring term.
J. Riskin
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STS.475 Language, Gender, and Science

(Subject meets with SP.641)
Prereq.: STS.210J/21H.991J
G (Spring)
3-0-9 H-LEVEL Grad Credit

A research seminar that integrates questions
about gender and science with other concerns
at the cutting edge of current scholarship in
the history and philosophy of science. Em-
phasizes readings in the epistemological and
historical analyses of recent feminist scholar-
ship in relation to the relevant literature on lan-
guage and science. Research papers focus on
concrete historical examples, such as case
studies in primate research, developmental
biology, and high-energy physics.
E. Fox Keller

STS.477J Writing: Science, Technology,
and Society

(Same subject as 21W.820J)
Prereq.: STS.210J/21H.991J
G (Spring)
3-0-9 H-LEVEL Grad Credit

Examination of different "voices" used to con-
sider issues of scientific, technological, and so-
cial concern. Students write frequently and
choose among a variety of non-fiction forms:
historical writing, social analysis, political
criticism, and policy reports. Instruction in ex-
pressing ideas clearly and in organizing a
thesis-length work. Reading and writing on
three case studies drawn from the history of
science; the cultural study of technology and
science; and policy issues.
K. Manning

STS.480J Marx, Darwin, and Freud

(Same subject as 21 H.966J)
Prereq.: 21H.991J/STS.210J or permission of
instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 21 H.966J.
B. Mazlish

STS.485J Modernity, Postmodernity, and
Capitalism

(Same subject as 21 H.967J)
Prereq.: 21 H.991J/STS.21 OJ or permission of
instructor
Acad Year 2001-02: G (Fall)
Acad Year 2002-03: Not offered
3-0-9 H-LEVEL Grad Credit

See description under subject 21 H.967J.
B. Mazlish

STS.496J Objectivity, Truth, and Scientific
Rationality

(Same subject as 24.809J)
Prereq.: One subject in history or philosophy
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Fall)
3-0-9 H-LEVEL Grad Credit

See description under subject 24.809J.
E. Hall, E. Fox Keller

STS.507J Introduction to Cultural Criticism

(Subject meets with 21A.671J, STS.059)
Prereq.: Permission of instructor
Acad Year 2001-02: Not offered
Acad Year 2002-03: G (Spring)
3-0-9 H-LEVEL Grad Credit

Examines diverse examples of cultural
criticism by anthropologists, historians, jour-
nalists, and cultural studies specialists. Stu-
dents sample a broad variety of approaches to
cultural critique informed by, for example, Mar-
xist, feminist, post-structuralist, and
psychoanalytic perspectives. Key texts deal
with topics ranging from media studies and
urban design to the classic themes of race,
class, and gender. Meets with undergraduate
subject STS.059, but assignments differ.
H. Gusterson

Research

STS.901-910 Advanced Topics in Science,
Technology, and Society

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

For students who wish to pursue special
studies or projects at an advanced level with a
member of the Program in Science, Technol-
ogy, and Society.
R. H. Williams

STS.ThG Graduate Thesis

Prereq.: Permission of instructor
G (Fall, Spring)
Units arranged H-LEVEL Grad Credit
Can be repeated for credit

Program of graduate research, leading to the
writing of a Ph.D. thesis; to be arranged by the
student with an appropriate MIT faculty mem-
ber, who is the thesis supervisor.
R. H. Williams
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Engineering School-Wide Electives SWE

SWE Engineering School-Wide
Electives

For further information, see listing in
Chapter VI1 under the School of
Engineering.

Inventions and Patents

(Offered under: 3.172, 6.901, 16.652, 22.084)
Prereq.: 14.02
U (Fall)
3-0-6
History of private and public rights in scientific
discoveries and applied engineering, leading
to the development of worldwide patent sys-
tems. The classes of invention protectable
under the patent laws of the US, including the
procedures in protecting inventions in the
Patent Office and the courts. Reviews of past
cases involving inventions and patents in a)
the chemical process industry and medical and
bio-engineering fields; b) devices in the
mechanical, ocean exploration, civil, and/or
aeronautical fields; c) the electrical, computer,
software, and electronic areas, including key
radio, solid-state, and computer inventions.
R. H. Rines

Management in Engineering

(Offered under: 2.96, 6.930, 10.806, 13.52,
16.653, 22.002)
Prereq.: -
U (Fall)
3-0-9
Introduction of engineering management.
Financial principles, management of innova-
tion, engineering project planning and control,
human factors, career planning, patents and
technical strategy. Case study method of in-
struction emphasizes participation in class dis-
cussion. Juniors, seniors, or graduate
students. Engineering School-Wide Elective
subject.
A. V. d'Arbeloff, J.-H. Chun

Engineering Risk-Benefit Analysis

(Offered under: 1.155, 2.943, 3.577, 6.938,
10.816, 13.621, 16.862, 22.82, ESD.72)
Prereq.: 18.02
G (Spring)
3-0-6 H-LEVEL Grad Credit

Risk assessment, decision and cost-benefit
analysis, and fault-tree methods for describing
and making decisions about societal risks
(nuclear reactors, carcinogens, transport and
disposal of hazardous materials) associated
with large engineering projects. Balancing
risks and benefits in situations involving
human safety, environmental risks, and finan-
cial uncertainties. Presentations of major risk
assessments and the public decision proces-
ses associated with them.
G. Apostolakis, A. R. Odoni

Dynamic Strategic Planning

(Offered under: 1.146, 2.192, 3.56, 13.62,
16.861, 22.821, ESD.71)
Prereq.: Permission of instructor
G (Fall)
3-0-6 H-LEVEL Grad Credit

Dynamic Strategic Planning as the synthesis
of analytic procedures for identifying optimal
large-scale systems designs in a risky, open
environment. Review of economic framework
for analysis. Application of mathematical op-
timization to engineering problems. Evaluation
procedures for single and multi-attributed
problems covering decision analysis. Use of
real options to determine the value of flexibility
and thus to determine option system design.
The subject culminates in a major practical ex-
ercise in dynamic strategic planning.
R. de Neufville, J. P. Clark, F. Field

Application of Technology

(Offered under: 22.813, 1.149, 2.63, 5.00,
10.579, ESD.62)
Prereq.: Permission of instructor
G (Fall)
3-0-9 H-LEVEL Grad Credit

Introduces advanced undergraduates or
graduate students in the Schools of Engineer-
ing and Science to the integration of technical,
economic, political, and environmental con-
sideration required for the successful im-
plementation of technology. Case studies are
drawn from the energy and environment area
with some emphasis on analytic techniques
that serve as a "tool box" for students. Tech-
nologies considered include fossil, nuclear,
solar, and energy conservation. International
aspects, such as weapons proliferation and
global climate effects, also discussed.
J. Deutch, R. Lester
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Aerospace Studies, Military Science, and
Naval Science subjects are not for MIT
credit.

Aerospace Studies

AS.101 The Foundations of the United
States Air Force

Prereq.: AS. 111
U (Fall)
1-0-1

AS.102 The Foundations of the United
States Air Force

Prereq.: AS. 101 or permission of instructor,
AS.112
U (Spring)
1-0-1

Survey designed to introduce students to the
United States Air Force and Air Force Reserve
Officer Training Corps. Featured topics in-
clude: mission and organization of the Air
Force, officership and professionalism, military
customs and courtesies, Air Force officer op-
portunities, group leadership problems, and an
introduction to communication skills. AS.102 is
a continuation of AS.101.
D. Henry

AS.1 11 Leadership Laboratory

Prereq.: -
U (Fall)
0-2-2 [P/D/F]

AS.1 12 Leadership Laboratory

Prereq.: AS.1 11 or permission of instructor
U (Spring)
0-2-2 [P/D/F]

Includes a study of Air Force customs and
courtesies, drill and ceremonies, and military
commands. Also includes studying the environ-
ment of an Air Force officer and learning about
areas of opportunity available to commis-
sioned officers, as well as interviews,
guidance, and information to increase the un-
derstanding, motivation, and performance of
other cadets. AS. 112 is a continuation of
AS.111.
D. Henry

AS.201 The Evolution of USAF Air and
Space Power

Prereq.: AS.102 or permission of instructor,
AS.21 1
U (Fall)
1-0-1

AS.202 The Evolution of USAF Air and
Space Power

Prereq.: AS.201 or permission of instructor,
AS.212
U (Spring)
1-0-1

Survey designed to facilitate the transition from
Air Force ROTC cadet to Air Force ROTC of-
ficer candidate. Featured topics include: Air
Force heritage and leaders, Quality Air Force,
an introduction to ethics and values, introduc-
tion to leadership, group leadership problems,
and continuing application of communication
skills. AS.202 is a continuation of AS.201.
W. Daniels

AS.211 Leadership Laboratory

Prereq.: AS. 112 or permission of instructor
U (Fall)
0-2-2 [P/D/F]

AS.212 Leadership Laboratory

Prereq.: AS.211 or permission of instructor
U (Spring)
0-2-2 [P/D/F]

Emphasizes development of techniques used
to direct and inform. Students are assigned
leadership and management positions in the
AS. 111 programs described above. AS.21 1 is
taken simultaneously with AS.201. AS.212 is a
continuation of AS.21 1.
D. Henry

AS.301 Air Force Leadership Studies'

Prereq.: AS.202 or permission of instructor,
AS.311
U (Fall)
3-0-3

AS.302 Air Force Leadership Studies

Prereq.: AS.301 or permission of instructor,
AS.312
U (Spring)
3-0-3

Study of leadership, quality management fun-
damentals, professional knowledge, Air Force
doctrine, leadership ethics, and communica-
tion skills required of an Air Force junior of-
ficer. Case studies are used to examine Air
Force leadership and management situations
as a means of demonstrating and exercising
practical application of the concepts being
studied. AS.302 is a continuation of AS.301.
T. Stephenson

AS.311 Leadership Laboratory

Prereq.: AS.212 or permission of instructor
U (Fall)
0-2-4 [P/D/F]

AS.312 Leadership Laboratory

Prereq.: AS.311 or permission of instructor
U (Spring)
0-2-4 [P/D/F]

Consists of activities classified as advanced
leadership experiences that involve the plan-
ning and controlling of military activities of the
cadet corps and the preparation and presenta-
tion of briefings and other oral and written com-
munications. Also includes interviews,
guidance, and information to increase the un-
derstanding, motivation, and performance of
other cadets. AS.312 is a continuation of
AS.311.
D. Henry

1
This subject is conducted in conjunction with an MIT

credit-beanng subject. Tufts ROTC students can only register
under this ROTC subject number: MIT students must register
under the associated MIT subject number: Harvard and
wellesley students can register under either number.
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AS.401 National Security
Affairs/Preparation for Active Duty'

Prereq.: AS.302 or permission of instructor,
AS.411 and 17.471
U (Fall)
3-0-9

AS.402 National Security
Affairs/Preparation for Active Duty

Prereq.: AS.401 or permission of instructor,
AS412
U (Spring)
3-0-3

Examines the national security process,
regional studies, advanced leadership ethics,
and Air Force doctrine. Special topics of inter-
est focus on the military as a profession, of-
ficership, military justice, civilian control of the
military, preparation for active duty, and cur-
rent issues affecting military professionalism.
Within this structure, continued emphasis on
refining communication skills. AS.402 is a con-
tinuation of AS.401.
J. Kuconis

AS.411 Leadership Laboratory

Prereq.: AS.312 or permission of instructor
U (Fall)
0-2-4 [P/D/F]

AS.412 Leadership Laboratory

Prereq.: AS.411 or permission of instructor
U (Spring)
0-2-4 [P/D/F]

Consists of activities classified as advanced
leadership experiences that involve the plan-
ning and controlling of military activities of the
cadet corps, and the preparation and presenta-
tion of briefings and other oral and written com-
munications. Also includes interviews,
guidance, and information to increase the un-
derstanding, motivation, and performance of
other cadets. AS.412 is a continuation of
AS.411.
D. Henry

Military Science

MS.101 Introduction to the Army

Prereq.: -
U (Fall)
1-2-1

Investigates the structure and employment of
the military across the spectrum of current mis-
sions. Provides the framework of officership as
it relates to leadership, management respon-
sibilities, and communication skills necessary
to be successful as an Army officer. Teaches
basic soldier skills to include land navigation
and weapons familiarity. Includes a study of
the Army customs and traditions as well as
career opportunities available to commis-
sioned officers.
R. Berube

MS.102 Fundamental Military Skills

Prereq.: MS.101 or permission of instructor
U (Spring)
1-2-1

Introduces students to values and charac-
teristics of effective leaders such as honor, in-
tegrity, ethics and the Be-Know-Do framework.
Case studies and historical events are used to
examine the principles of leadership. Teaches
basic soldier skills to include rifle marksman-
ship, first aid, and drill/ceremony. Identifies sol-
dier specialty skills and their role in operational
unit missions.
R. Berube

MS.201 Introduction to Leadership

Prereq.: MS.102 or permission of instructor
U (Fall)
2-1-1

Analysis of leadership factors, principles, and
study of leader traits. Development of decision-
making process. Emphasis on communicating
purpose, direction, and motivation to subor-
dinates. Stresses oral presentations in military
format and development of written combat
operations orders.
R. W. Curran

MS.202 Intermediate Military Skills

Prereq.: MS.201 or permission of instructor
U (Spring)
2-1-1

Discussion of situational exercises in leading
troops. Practice methods of instructing in-
dividual skills. Exposure to doctrinal tactics for
small units (squad level). Advanced navigation-
al techniques and terrain analysis for military
operations. Employs sandtables for use in
course of action development.
R. W. Curran

MS.301 Small Unit Tactics

Prereq.: MS.202 or permission of instructor
U (Fall)
3-0-1

Examines leadership of small units conducting
conventional combat operations and tactical
employment of weapon systems. Elements of
terrain analysis and weather considerations ap-
plicable to offensive, defensive, and retrograde
operations discussed. Continued development
of oral communication skills through military
briefings and issuance of OPORDs.
A. Wiemicki

MS.302 Advanced Military Science

Prereq.: MS.301
U (Spring)
3-0-1

Organizational structure and related MTOE
equipment in tactical combined-arms and joint
operations. Discussion of roles and functions
of combat arms, combat support, and combat
service support branches. Case studies of
small-unit operations. Introduction to Army spe-
cial operations, operations other than war, and
trends in the military.
A. Wiemicki

MS.311 Leadership Laboratory I
(Revised Units)

Prereq.: MS.301, MS.202 or permission of in-
structor
U (Fall)
0-2-1

Collective training in fundamentals of small
unit tactics, drill and ceremony, and the prac-
tice of individual military skills under field condi-
tions off campus. Includes one weekend of
field adventure training focused on teambuild-
ing through completion of Leaders Reaction
Course, Obstacle Course, marksmanship, and
rappelling.
R. Beltran

MS.312 Leadership Laboratory 11
Prereq.: MS.302, MS.311
U (Spring)
0-1-2

Continues skills development of skills taught in
MS.31 1. Training focus prepares student for
ROTC Advanced Camp the following summer.
Provides multiple venues for cadet evaluation
under Leadership Development Program
(LDP). Culminates in weekend Field Training
Exercise (FTX) practicing platoon tactics, land
navigation, command and control, and patroll-
ing. Opportunities exist for voluntary winter sur-
vival and advanced marksmanship training.
R. Beltran

1This subject is conducted in conjunction with an MIT
credit-bearing subject. Tufts ROTC students can only register
underthis ROTC subject number; MIT students must register
under the associated MIT subject number; Harvard and
wellesley students can register under either number.
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MS.401 Leadership and Management I

Prereq.: MS.302
U (Fall)
3-0-3

A survey subject of basic principles for suc-
cessfully managing and leading, specifically
concerning military applications. Develops
skills in topics such as oral and written com-
munication techniques, planning, team build-
ing, motivation, ethics, managing change, and
decision-making. Relies heavily on interactive
experiential classes with case studies, student
presentations, role plays and discussion. En-
rollment limited.
B. Baker

MS.402 Leadership and Management I1
Prereq.: MS.401
U (Spring)
3-0-2

Continuation of MS.401. Intended to prepare
the cadets for a smooth transition into the of-
ficer corps. Explores topics ranging from of-
ficer evaluation and promotion system, army
supply system, budget management, current
threat analysis, security measures, and con-
temporary military issues. Student research
and briefings on soldier support topics required.
B. Baker

MS.411 Advanced Leadership Laboratory I

Prereq.: MS.401, MS.312
U (Fall)
0-1-3

Designed to develop the cadets' technical, tac-
tical, and leadership skills while continually as-
sessing their officership potential. Through
assignment to leadership positions in both
command and staff capacities, cadets actively
participate in the planning and execution of
training within the program, directing and con-
trolling the corps of cadets, enhancing oral and
written communications and application of the
battle focus planning process.
B. Baker

MS.412 Advanced Leadership Laboratory II
Prereq.: MS.411
U (Spring)
0-1-4

Continuation of MS.41 1. Includes preparation
for the transition from cadet/student to
lieutenant.
B. Baker

Naval Science

NS.100 Naval Science Leadership Seminar
(New)

Prereq.: None
U (Fall, Spring)
0-2-2 [P/D/F]

Leadership seminar addresses professional is-
sues of military leadership, ethics, foreign
policy, internal affairs and naval warfare
doctrine. Subject matter centers on prepara-
tion for commissioned service in the US Naval
Forces by examining the role of the junior of-
ficer in the employment of naval power. Mostly
student originated, the periods include panel
discussions, practical applications, guest lec-
turers from academia, and speakers currently
serving in deployed naval forces.
Staff

NS.101 Introduction to Naval Science

Prereq.: -
U (Fall)
2-0-1

General introduction to seapower and the
naval service. An overview of the organization
and historical development of the US Navy
and its personnel and equipment. Covers the
basic tenets of naval courtesy and customs,
discipline, and leadership, as well as the major
challenges facing today's Naval officer.
Staff

NS.102 Naval Ships Systems'

Prereq.: -
U (Spring)
3-0-3

Lecture series on technological fundamentals
of applied and planned Naval Ships Systems
from an engineering viewpoint. Topics:
stability, propulsion, ship control and systems.
Staff

NS.201 Naval Weapons Systems1

Prereq.: 8.01, 18.02 recommended
U (Fall)
3-0-3

Overview of the properties and behavior of
electromagnetic radiation pertaining to
maritime applications. Topics: communica-
tions, radar detection, electro-optics, tracking
and guidance systems. Sonar and underwater
sound propagation also discussed. Examples
taken from systems found on naval ships and
aircraft. Selected readings on naval weapons
and fire control systems.
Staff

NS.202 Seapower and Maritime Affairs

Prereq.: -
U (Spring)
2-0-2

Discussion of the history of seapower, the role
of various warfare components of the Navy in
supporting the Navy's mission, and implemen-
tation of seapower as an instrument of national
policy.
Staff

NS.301 Coastal Piloting and Celestial
Navigation'

Prereq.: Recommended second class cruise
U (Fall)
2-2-4

Comprehensive study of the theory, principles,
and procedures of piloting and celestial naviga-
tion, including mathematics of navigation, prac-
tical work involving navigational instruments,
sight reduction by pro forma and computerized
methods, charts, publications, and voyage
planning.
Staff

NS.302 Navigation and Naval Operations

Prereq.: Recommended second class cruise
and NS.301
U (Spring)
3-0-3

Comprehensive study of tactical and strategic
considerations to the employment of naval for-
ces, including communications, tactical forma-
tions and dispositions, relative motion,
maneuvering board, and nautical rules of the
road.
Staff

NS.31 0 Evolution of Warfare
(Revised Units)

(NS.303)
Prereq.: -
U (Fall)
2-0-4

Traces development of warfare from dawn of
recorded history to present, focusing on the im-
pact of major military theorists, strategists, tac-
ticians, and technological developments.
Students acquire basic sense of strategy,
develop an understanding of military alterna-
tives, and see the impact of historical prece-
dents on military thoughts and actions.
Staff

1
This subject is normally conducted in conjunction with an MIT

credit-beanng seminar. Tufts ROTC students can only register
under this ROTC subject number: MIT students must register
under the associated MIT seminar number: Harvard and
Wellesley students can register under either number. Any
technical aspects of the subject matter of interest only to
midshipmen are covered in separate NROTC sessions and
field trips.
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ROTC

NS.401 Leadership and Management 1'

Prereq.: NS.101
U (Fall)
3-0-3

A comprehensive study of organizational be-
havior and management in the context of the
naval organization. Topics include a survey of
management functions and skills including
planning, communications, team building, and
decision-making. Explores ethics and total
quality leadership methods. An overview of
naval administration is included. Behavioral
theories and their practical applications are ex-
plored by use of experimental exercises, case
studies, and discussion.
Staff

NS.402 Leadership and Management I
(Revised Units)

Prereq.: First class cruise/NS.401
U (Spring)
3-0-3

A seminar which analyzes ethical decision-
making and leadership principles. Provides a
basic background in the duties and respon-
sibilities of a junior division and watch officer;
strong emphasis on the junior officer's respon-
sibilities in training, counseling, and career
development. Student familiarization with
equal opportunity and drug/alcohol rehabilita-
tion programs. Principles of leadership rein-
forced through leadership case studies.
Staff

NS.410 Evolution of Amphibious Warfare

Prereq.: -
U (Spring)
2-0-4

Historical and tactical analysis of amphibious
warfare. Seeks to define the concept, explore
its doctrinal origins, and trace its evolution as
an element of naval policy during the twentieth
century. Case study approach used to provide
the prospective Marine Corps officer with the
fundamentals of amphibious tactics.
Staff
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Course/subject: In general, the word
Course (capitalized) refers to an
organized curriculum leading to a
specified degree; otherwise, course
(lowercase), or subject, refers to an
individual class. Each Course is
designated by a Roman or Arabic
numeral, or a letter abbreviation.

Chapter Vill contains names and
descriptions of the subjects offered
by MIT's departments and programs.
Subjects are listed in numerical
order by their Course number,
followed by programs designated by
abbreviations.

Refer to the Explanatory Notes on
pages 334 to 335.

This Index does not include refer-
ences to individual subjects.

A
Abitur 56
Absence

grades 83
religious observance 82

Academic Council 15
Academic honesty, policy on 84
Academic Performance, Committee on (CAP)

35, 78, 82
Academic procedures 78-88

grades 83-84
graduate academic standards 82
registration 78-80
term regulations 80
undergraduate academic standards 82

Academic programs 13-14
freshman year 32-35
General Institute Requirements (GIR) 39-61
Independent Activities Period (lAP) 48
major course of study 35-36
minor programs 37
preprofessional advising and education 38-61
ROTC programs 49-61
study at other universities 53-61
Women's Studies Program 116
Year Abroad Program, Course XVI 151
year away programs 52

Academic Resource Center 36
Academic standards

graduate 82
undergraduate 82

Accreditation of MIT 3
Active Materials and Structures Laboratory 154
Add/Drop cards 78
Administrative organization 14-15
Admissions, graduate

application procedures 69
examinations 69
international students 69
readmission 69
regular graduate student 68-69
research staff members 70
special students 70
undergraduate requirements 68

Admissions, undergraduate
application procedures 60-61
college transfer 56-57
deferred 55
Early Action 55-56
entrance examinations 55
freshmen 54-55
international students 56
personal conference 56
special students 57

Advanced Educational Services, Center for 92
Advanced Placement 35, 55, 57
Advanced Standing Examination 35, 55, 79-80
Advanced Study Program 92
Advanced Visual Studies, Center for

Advanced Visual Studies 93
Advising resources 18, 34
Advisors 32, 34, 35, 36, 78
Aeronautics and Astronautics, Department of 145-147

degree requirements 149
faculty and staff 145-147
graduate study 151-155
overview 147-148
subjects (Course XVI) 506
undergraduate study 149-151

Aeronautics and Astronautics, Engineer in 66, 153
Aerospace Systems 148
African and African Diaspora Studies, Minor in 236
Air Force ROTC 49-50

Air Transportation, Int'l Center for 154
Alcator C-Mod Project 110
Alcohol, policy regarding 85
Alumni Fund 15
American Studies 234
Americans with Disabilities Act of 1990 86
Ancient and Medieval Studies 234
Anthropology Course 21 A 242-244

degree requirements (chart) 243
faculty and staff 242
subjects (CourseXXI-A) 543

Application procedures, graduate
fee 69, 72
fellowships, traineeships, and scholarships 73
international students 69
loans 74
regular graduate students 69
special students 70

Application procedures, undergraduate 60-61
fee 54, 56, 57, 58
freshmen 54, 60
international students 56
special students 57
transfer 56

Applied Biological Sciences
subjects (Course XX) 542

Applied mathematics 315-317
Applied ocean science and engineering 332
Aquatic Sciences 171
Archaeological Materials, Center for 93
Archaeology and Archaeological Science 189
Architectural design 124-129
Architecture and Planning, School of 13, 120

Dean's Statement 120-121
Architecture and urbanism 128
Architecture, Department of 122

degree requirements 125
faculty and staff 122
graduate study 128
overview 123
subjects (Course IV) 375
undergraduate study 125

Architecture, Master of 65, 66, 128, 136
Army ROTC 50-51
Art and Architecture, History of 127
Artificial intelligence and applications 181
Artificial Intelligence Laboratory 91, 297
Arts, Office of the 19
Assistantships 74
Association of Student Activities 28
Astronomy 98
Astrophysical Observatory 310
Astrophysics Division, Department of Physics 324
Athena Computing Environment 25
Athletics 20
Automobiles, student use of 88
Automotive Laboratory 200
Awards, financial

graduate fellowships and traineeships 73
undergraduate programs 60

B
Bachelor of Science

Aerospace Engineering Course XVI-1 (chart) 149-
150

Aerospace Engineering with Information Technology
Course XVI-2 (chart) 149-150

Anthropology Course XXI-A (chart) 243
Archaeology and Materials Course Ill-C (chart) 192
Art and Design Course IV (chart) 125-126
Biology Course VII (chart) 292, 293
Brain and Cognitive Sciences Course IX (chart)

297-299
Chemical Engineering Course X (chart) 158, 159

Chemical Engineering Course X-C 159
Chemistry Course V (chart) 301, 302
Civil and Environmental Engineering Course I-A 167
Civil Engineering I-C (chart) 166
Computer Science and Engineering Course VI-3

(chart) 181
Course l-A 201
Course V-B 127
degree requirements 39-61
Earth, Atmospheric, and Planetary Sciences Course

XII (chart) 306, 307
Economics Course XIV (chart) 239-240
Electrical Engineering and Computer Science

Course VI-2 (chart) 181
Electrical Science and Engineering Course VI-1

(chart) 181
Environmental Engineering Science Course l-E

(chart) 167, 168
Foreign Languages and Literatures Course XXI-F

(chart) 246, 247
History Course XXI-H (chart) 248-249, 249
Humanities and Engineering Course XXI-E (chart)

259-260
Humanities and Science Course XX-S (chart) 259-

260
Humanities Course XXI (chart) 258
Linguistics and Philosophy Course XXIV-2 (chart)

262
Literature Course XXI-L (chart) 251
Management Science Course XV (chart) 282-287
Materials Science and Engineering Course Ill (chart)

189, 190
Materials Science and Engineering Course ll-A 189
Materials Science and Engineering Course Ill-B 190
Mathematics Course XVIII (chart) 314-317, 315
Mathematics with Computer Science Course XVIl-C

315, 316
Mechanical Engineering Course II (chart) 201
Music Course XXI-M (chart) 253, 254
Nuclear Engineering Course XXII (chart) 208-

209, 210
Ocean Engineering Course XIII (chart) 215-217
Philosophy Course XXIV-1 (chart) 262, 263
Physics Course VIII (chart) 321-324
Planning Course XI (chart) 132
Political Science Course XVII (chart) 267-268, 268
program for two bachelor's degrees 36
Science, Technology, and Society (chart) 274, 275
simultaneous award of master's degree 66
Writing Course XXI-W (chart) 256

Bates Linear Accelerator Center 106
Biochemistry 293
Bioelectrical engineering 181
Bioengineering and Environmental Health (BEH) 221

faculty and staff 220
overview 221
graduate study 223
subjects (BEH) 599
undergraduate study 221

Biological and Computational Learning, Center for 297
Biological oceanography 332
Biology, Department of 290

degree requirements 293
faculty and staff 290-291
graduate study 292, 293-294
overview 292
subjects (Course VII) 410
undergraduate study 292

Biology Science Requirement 40
Biomechanics and Human Rehabilitation, Newman

Laboratory 200
Biomedical research 100
Biomedical engineering 153, 199
Biomedical Engineering, Center for 94
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Degree Charts: In this Index, (chart)
refers to a degree chart, a boxed
listing of the General Institute Re-
quirements and subjects for a specific
degree.

See page 39 for a generic degree
chart summarizing undergraduate
degree requirements.

Biomedical Engineering, Minor program 221
Biophysical chemistry and molecular structure 294
Biotechnology 91
Biotechnology and bioengineering 160
Biotechnology Process Engineering Center 91
Bitter Magnet Laboratory 100
Boston environment 13
Boston University 68
Brain and Cognitive Sciences, Department of 295

degree requirements 298
faculty and staff 295-296
graduate study 299
overview 296-297
subjects (Course IX) 425
undergraduate study 297-298

Brandeis University 68
Building technology 124, 129
Business Administration, Master of 65, 283-284

C
Cable television 21
Calculus Science Requirement 40
Cambridge-MIT Institute 52, 92
Campus

advising and counseling services 18-22
arts program 19
child care and parenting resources 22
dining 21
housing 23
media 21
medical services 26-29
overview 12-13
student activities 18-21
tours 2, 54

Campus Police 85
Cancer Research, Center for 94
Career Services and Preprofessional Advising, Office of

64
Career Services, Office of 38
Catalysis and reaction engineering 160
Cell biology 293
Cellular and Molecular Neuroscience 299
Centers (a partial listing by keywords in title)

Advanced Educational Services 92
Advanced Visual Studies 93
Air Transportation 154
Archaeological Materials 93
Bates Linear Accelerator 106
Biological and Computational Learning, Center for

297
Biomedical Engineering 94
Biotechnology Process Engineering 91
Cancer Research 94
Clinical Research 100
Computational Research in Economics and

Management 94
Coordination Science 94
eBusiness@MIT 95
Edgerton 117
Educational Computing Initiatives 92
Educational Media Creation 92
Engineering Design 200
Entrepreneurship 109
Environmental Health Sciences 95, 173
Environmental Initiatives 95
Global Change Science 173, 310
Industrial Performance 101
Information Systems Research 95-96
Innovation in Product Development 96
Institute for Work and Employment Research 101
International Studies 96
Int'l Center for Air Transportation 154
Learning and Memory 97
List Visua! Arq 19

Materials Processing 107
Materials Science and Engineering 98
Microphotonics 107
Operations Research 109
Plasma Science and Fusion 110
Real Estate 98
Reflective Community Practice 137
Space Research 98
Sports Innovation 154
Technology, Policy, and Industrial Development 99
Theoretical Physics 106, 324
Transportation Studies 99-100, 170, 219

Chapel 28
Chemical Engineering, Department of 156

degree requirements 158
faculty and staff 156-157
graduate study 160-162
overview 158
subjects (Course X) 431
undergraduate study 158

Chemical Engineering Practice, School of 161
Chemical engineering systems and process control

160
Chemical oceanography 331
Chemistry, Department of 300

degree requirements 302
faculty and staff 300-301
graduate study 69, 303
subjects (Course V) 388
undergraduate study 301-302

Chemistry Science Requirement 40
Child Care 22
Children of students

housing 25
medical services 26

City Planning, Master in 65, 66, 134
Civil and Environmental Engineering, Department of

163
degree requirements 166, 168
faculty and staff 163-164
graduate study 169-173
overview 165
subjects (Course I) 336
undergraduate study 165-169

Civil Engineer 66
Class officers 28
Clinical Research Center 100
Clubs

student 28
Coastal Engineering 170
Cognitive neuroscience 299
Cognitive science 299
Cognitive Science, Minor Program in Brain and 298
College Board Advanced Placement Program 55
Committee entries are alphabetized by key words in the

name. For example, the Committee on Academic
Performace appears as 'Academic Performance,
Committee on" in this index,

Communication, control, and signal processing 182
Communication Intensive subjects 41
Communication Requirement 41
Comparative Media Studies (CMS), Program in

degree requirements 270-271
faculty and staff 270
graduate study 271
overview 270
subjects (CMS) 603
undergraduate study 270

Comparative Medicine, Division of 326
Complaint procedures 86
Composite and Polymer Processing Laboratories 200
Composite Materials and Nondestructive Evaluation

200
Com-nnai n 299

Guimputaitiunal enigineening 199
Computational Research in Economics and

Management 94
Computer Science, Engineer in 66, 185
Computer Science, Laboratory for 102
Computer Systems and Architecture 183
Computer-Aided Design Laboratory 200
Computing environment at MIT 25
Concourse Program 33
Condensed matter, atomic, and plasma physics 324
Conferences, for admission 56
Construction engineering and management 171
Cooperative programs, fees 58, 71
Cooperative Writing Programs 257
Coordination Science, Center for 94
Corporation 14
Costs

living expenses 72
tuition, graduate 71

Counseling resources 18
Course

choosing 35
use of term 14, 32

Courses (See note at the beginning on this index.)
1 (Civil and Environmental Engineering) 163
10 (Chemical Engineering) 156
11 (Urban Studies and Planning) 130
12 (Earth, Atmospheric, and Planetary Science)

304
13 (Ocean Engineering) 214
14 (Economics) 238
15 (Sloan School of Management) 282
16 (Aeronautics and Astronautics) 145
17 (Political Science) 266
18 (Mathematics) 311
2 (Mechanical Engineering) 196
21 (Humanities) 258
21A (Anthropology) 242
21 F (Foreign Languages and Literature) 245
21H (History) 248
21L (Literature) 250
21M (Music and Theater Arts) 252
21W (Writing and Humanistic Studies) 255
22 (Nuclear Engineering) 206
24 (Linguistics and Philosophy) 261
3 (Materials Science and Engineering) 186
4 (Architecture) 122
5 (Chemistry) 300
6 (Electrical Engineering and Computer Science)

174
7 (Biology) 290
8 (Physics) 318
9 (Brain and Cognitive Science) 295
BEH (Division of Biomedical Engineering and

Environment) 221
CMS (Comparative Media Studies) 270
ESD (Engineering Systems Division) 226
HST (Health Sciences and Technology) 329-377
MAS (Media Arts and Sciences) 139
ROTC (ROTC programs) 49-61
STS (Science, Technology, and Society) 273-275
SWE (Engineering School-Wide Electives) 144
TPP (Technology and Policy) 116
WHOI (Woods Hole Oceanographic Institution) 331

Credits
advanced credit 35, 55, 57
freshman year limit 35
Independent Activities Period (IAP) 48
P/D/F option 36, 78, 83
program for two bachelor's degrees 36
registration procedures 79
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Cross-registration
graduate students 67
Harvard University 45, 67
procedures 78
Wellesley-MIT Exchange Program 45, 67

Cross-registration programs 53
Cryogenic Engineering Laboratory 200
Curr cu,.a Committee on 84

D
Dare 1')
d'Arbeloff Laboratory for Information Systems and

Technology 200
Day Camp 22
Day care resources 22
Dean's Statement

School of Architecture and Planning 120
School of Engineering 140
School of Humanities, Arts, and Social Sciences

232
School of Science 288
Sloan School of Management 276

Deferred admissions 55
Degree charts (Degree charts are boxed listings of the

General Institute Requirements and subjects for
degrees. See the entries below for specific
degrees and page 39 for a generic undergradu-
ate degree chart.)

Aerospace Engineering Course XVI- 1, Bachelor of
Science 149

Aerospace Engineering with Information Technology
Course XVI-2, Bachelor of Science 149

Anthropology Course XXI-A, Bachelor of Science
243

Archaeology and Materials Course Ill-C, Bachelor of
Science 192

Art and Design Course IV, Bachelor of Science 125
Biology Course VII, Bachelor of Science 293
Brain and Cognitive Sciences Course IX, Bachelor of

Science 298
Chemical Engineering Course X, Bachelor of

Science 158
Chemistry Course V, Bachelor of Science 302
Civil Engineering Course I-C, Bachelor of Science

166
Computer Science and Engineering Course VI-3,

Bachelor of Science 181
Earth, Atmospheric, and Planetary Sciences Course

XII, Bachelor of Science 307
Economics Course XIV, Bachelor of Science 240
Electrical Engineering and Computer Science

Course VI-2, Bachelor of Science 179, 181
Electrical Science and Engineering Course 181
Electrical Engineering and Computer Science

Course VI-P, Master of Engineering 179
Environmental Engineering Science Course I-E,

Bachelor of Science 168
Foreign Languages and Literatures Course XXI-F,

Bachelor of Science 247
History Course XXI-H, Bachelor of Science 249
Humanities and Engineering Course XXI-E, Bachelor

of Science 259-260
Humanities and Science Course XXI-S, Bachelor of

Science 259-260
Humanities Course XXI, Bachelor of Science 258
Linguistics and Philosophy Course XXIV-2, Bachelor

of Science 264
Literature Course XXI-L, Bachelor of Science 251
Management Science Course XV, Bachelor of

Science 283
Materials Science and Engineering Course Ill,

Bachelor of Science 190
Mathematics Course XVIII, Bachelor of Science

313, 314, 315

Mathematics with Computer Science Course XVIII-C
315, 316

Mechanical Engineering Course 11, Bachelor of
Science 202

Music Course XXI-M, Bachelor of Science 253
Nuclear Engineering Course XXII, Bachelor of

Science 209, 210
Ocean Engineering Course XIII, Bachelor of Science

216
Philosophy Course XXIV-1, Bachelor of Science

263
Physics Course VIII, Bachelor of Science 321, 322
Planning, Course XI, Bachelor of Science 132
Political Science Course XVII, Bachelor of Science

268
Science, Technology, and Society, Bachelor of

Science 274
Writing Course XXI-W, Bachelor of Science 256

Degree requirements, general
graduate education 65-75
undergraduate education 32, 33, 39-61

Degrees and degree programs 79 (See also specific
degrees, programs, and listings by School in
Chapter VII.)

Delft University of Technology 52, 125
Dental service 26
Departments 13, 333
For a specific department see:

Aeronautics and Astronautics, Department of
Architecture, Department of
Bioengineering and Environmental Health,

Division of
Biology, Department of
Brain and Cognitive Sciences, Department of
Chemical Engineering, Department of
Chemistry, Department of
Civil and Environmental Engineering, Department of
Comparative Media Studies
Earth, Atmospheric, and Planetary Sciences,

Department of
Economics, Department of
Electrical Engineering and Computer Science,

Department of
Engineering Systems Division
Humanities, Department of
Linguistics and Philosophy, Department of
Management, Sloan School of
Materials Science and Engineering, Department of
Mathematics, Department of
Mechanical Engineering, Department of
Media Arts and Sciences, Program in
Nuclear Engineering, Department of
Ocean Engineering, Department of
Physics, Department of
Political Science, Department of
Science, Technology, and Society
Urban Studies and Planning, Department of

Der Torossian undergraduate computer facility 200
Design and Development group (City Planning) 135
Design inquiry 128
Developing Areas, Special Program for Urban and

Regional Studies of 137
Developmental biology 294
Devices, circuits and systems 183
Dining 21
Directories

quick listing of services 2
Directory information, disclosure of 87
Disabilities, persons with

parking facilities 88
Disabilities Services Office 22
Disciplinary procedures 86
Discipline, Committee on 86
Disclosure of student records 87

Distance learning 115
Distance learning 92
Division of Nuclei and Particles 324
Divisions

Comparative Medicine 326
Bioengineering and Environmental Health 221
Engineering Systems Division (ESD) 226

Doctoral degree (Doctoral of Philosophy, Doctor of
Science) 65, 67-75

nonresident status 67, 71
thesis 67

Doctoral programs
Department of Aeronautics and Astronautics 153-

154
Department of Architecture 129
Department of Biology 294
Department of Brain and Cognitive Sciences 299
Department of Chemical Engineering 162
Department of Chemistry 303
Department of Earth, Atmospheric, and Planetary

Sciences 309
Department of Economics 241
Department of Electrical Engineering and Computer

Science 184-185
Department of Linguistics and Philosophy 263-265
Department of Materials Science and Engineering

193
Department of Mathematics 317
Department of Mechanical Engineering 204
Department of Nuclear Engineering 212-213
Department of Physics 323-324
Department of Poltical Science 269
Department of Urban Studies and Planning 136
Division of Bioengineering and Environmental Health

223
Engineering Systems Division 230
Media Arts and Sciences 139
Philosophy 265
Program in Economics and Urban Studies 136
Program in Media Arts and Sciences 139
Sloan School of Management 285-287
Technology, Management, and Policy

116, 193, 230
Transportation and Logistics 100
Transportation Studies 231
Whitaker College of Health Sciences and

Technology 194
Dormitory Council 28
Draper Laboratory 70, 117, 154
Dual and double degrees

dual master's degree program with single thesis
65-66

joint major program combining humanities with
science 259

program for two bachelor's degrees 36
Program in Science, Technology, and Society 275
simultaneous award of bachelor's degree and

master 66
two distinct, simultaneous master's degree prograr

66, 194-195

E
Early Action admissions 54, 55-56
Earth, Atmospheric, and Planetary Sciences,

Department of 304
degree requirements 307
faculty and staff 304-305
graduate study 307-310
overview 306
subjects (Course XII) 453
undergraduate study 306

Earth Resources Laboratory 309
East Asian Studies, Minor in 236
eBusiness@MIT, Center for 95
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icJIIUmIcs, Dupariment ot 238

degree requirements 240
faculty and staff 238-239
graduate study 241
overview 239
subjects (Course XIV) 475
undergraduate study 239-241

Edgerton Center 117
Educational Computing Initiatives, Center for 92
Educational Media Creation Center 92
Educational records, privacy of 87-88
Elective subjects 32, 35

Bachelor of Science degree requirements 39
cross-registration 45
freshman year 35
Restricted Electives in Science and Technology

(REST) 39, 46-61
School of Engineering 144

Electrical Engineer, engineer's degree 66, 185
Electrical Engineering and Computer Science,

Department of 174
degree requirements 179, 181
doctoral programs 184-185
faculty and staff 174-177
overview 178
professional and preprofessional programs 178-

184
subjects (Course VI) 394

Electrodynamics and energy systems 183
Electromagnetic and Electronic Systems, Laboratory

102-103
Electronics, Research Laboratory of 112
Emergency Closing 81-82
Employment

graduate student 70
undergraduate student 60

Energy and environment 160
Energy and the Environment, Laboratory for 103
Energy utilization and transportation 199
Engineer in Computer Science 66, 185
Engineering Internship Program 144, 150, 168, 202
Engineering, School of 13, 140

Concentrations 181-183
Dean's Statement 140-143
Engineering Internship Program 144, 168, 202
Integrated Studies Program 33
School-Wide Electives (SWE) 144

Engineering Systems Division (ESD) 226
doctoral programs 230
faculty and staff 225
master's programs 227
overview 226
subjects (ESD) 606

Engineer's degree 14, 66
English competency of international students 56, 69
Enrollment at MIT 12
Entrance examinations

advanced placement 35, 55
graduate 69
undergraduate 55, 56

Entrepreneurship Center, MIT 109
Environmental and Water Quality Engineering 170
Environmental Engineer 66
Environmental engineering 171
Environmental Engineering Education and Research,

173
Environmental Engineering Science, Minor Program in

169
Environmental Fluid Mechanics and coastal engineer

170-171
Environmental Health Sciences, Center for 95, 173
Environmental policy and planning 135
Environmental programs 135, 165-172, 306-310
European Studies, Minor in 236

IEvenling k-xan1 , Initions 6 1
Examination Policies 80
Examinations

advanced placement 35, 55, 79-80
evening 81
finals 80
graduate entrance 69
undergraduate entrance 55, 56

Exchange programs 52
Experimental Study Group 33-34

F
Faculty 12, 14
Faculty Policy Committee 14, 29
Family housing, student 25
Family Resource Center 22
Federal Educational Rights and Privacy Act (FERPA) 87
Fees

graduate admissions 72
graduate single student housing 24
graduate tuition and fees 70-72
grants, loans, and employment 60
health insurance 27, 57, 71
miscellaneous 58, 72
payment 58, 72-75
student family housing 25
undergraduate admissions 54, 56, 57, 58
undergraduate housing 23
undergraduate tuition and fees 57-60

Fellowships 73
Fibers and Polymers Laboratories 200
Final Examinations 80
Financial aid

graduate students 73-75
international students 60
undergraduate students 58

Financial Engineering, Laboratory for 105
Financial Holds 59
Financial Technology Option Certificate Program 286
Finite Element Research Group 200
Flight transportation 153
Fluid Dynamics Research Laboratory 154
Fluid Mechanics, Propulsion, and Energy Conversion

148
Ford Virtual Design Studio 93
Foreign Languages and Literature 245

degree requirements 247
faculty and staff 245
subjects (Course XXI-F) 546
undergraduate study 246-247

Fraternities 23
Free Application for Federal Student Aid (FAFSA) 60
French Studies 247
Freshman Advisor Seminars 32, 36
Freshmen 32-35

admissions 54-55
advanced placement 35, 55, 79-80
Concourse Program 33
credit limit 35
Experimental Study Group 33-34
First Year Academics 34
Freshman Advisor Seminars 32, 36
grading 34
Integrated Studies Program 33-34
Media Arts and Sciences 34
Program XL 34
Project Interphase 54
Undergraduate Seminars Program 36
Writing Requirement 42

Fusion Technology and Engineering Division 111

G
Gas Turbine Laboratory 154
Gays, Lesbians, Bisexuals and Friends at MIT (GAMIT)

18
General Certificate of Education/General Certification

56
General Institute Requirements (GIR) 32, 39-61

Bachelor of Science degree requirements 39
freshmen year 32, 33

Genetics 97, 293
Geo-environmental engineering 170
Geophysical Observatory 310
Geosystems 308
Geotechnical engineering 170
German, Minor Program 246
Global Change Science, Center for 173, 310
Grades

advanced standing 35, 79-80
Freshman Advisor Seminars 36
freshmen year 34
Independent Activities Period (lAP) 48
notations used 83-84
P/D/F option 36, 78, 83
reports 80
ROTC programs 49-51
transcripts 80
Undergraduate Seminars Program 36

Graduate Consortium in Women's Studies at Radcliffe
68, 117

Graduate education
academic standards 82
admissions 68-75
cross-registration 67
degree application 79
degrees offered 14
employment 74-75
fellowships, traineeships, and scholarships 73
financial aid 73-75
general degree requirements 65-75
grade notations 83-84
Graduate Education Manual

64, 67, 71, 73, 78, 82, 117
international students 69
overview 64
teaching and research assistantships 74
withdrawal 71, 78

Graduate Management Admissions Test (GMAT) 69
Graduate Record Examination 69
Graduate School Council 29
Graduate School Programs, Committee on (CGSP) 65,

82, 84
Graduate Student News 29
Graduate students

as graduate resi ue'iv
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AUGUST
S M T W T F S

1 2 3 4
5 6 7 8 9 10 11

12 13 14 15 16 17 18
19 20 21 22 23 24 25
26 27 28 29 30 31

10 Friday

16
17

20,21

22

27
28

Thursday

Friday

Mon-Tues
Wednesday

Monday

Tuesday

31 Friday

DEADLINE FOR DOCTORAL STUDENTS to submit application, signed by department. to Graduate
Suides Otto 3-138. for Fall Tuerm Non-Resident status ($100 Late Fee).

THESIS DUE lor ALL September degree candidates

Last (Lay to petition for Septemuer Advanced Standinq [xam

5:00 P.M. CONTINUING STUDENT FINAL DEADLINE TO PRE-REG ON-LINE ($75 Late Fee)

LAST DAY TO GO OFF THE SEPTEMBER DEGREE LIST.
Last day of classes for Regular Summer Session.

Summer Session Final Exam Period.

5 00 p m Fwshan Orientation begins.

GRADES DUE in Registrar's Office for Summer Session (12:00 noon).

iguslih Evaluation Test for International students. 9:00 a.m.-12:00 noon.

Graduate Student Orientation activities begin.

Term Summaries of Summer Session Grades delivered to Departments.

Some Postponed Finals and Advanced Standing Exams (other than freshmen).

FALL TERM-Number of Class
13 Thursdays, 13 Fridays = 65

Days (Wednesday, Sept. 5. through Wednesday, Dec. 12): 11 Mondays, 13 Tuesdays, 15 Wednesdays,
days.

SEPTEMBER
S M T W T F S

2 3 4 5 6 7 8
9 10 11 12 13 14 15

16 17 18 19 20 21 22
23 24 25 26 27 28 29
30

3
4

5
6-14

Monday
Tuesday

Wednesday

Thurs-Fri

7 Friday

10
11
14
17

19
21

Monday
Tuesday

Friday

Monday

Wednesday

Friday

28 Friday

OCTOBER
S M T W T F S

1 2 34 5 6
7 8 9 10 11 12 13

14 15 16 17 18 19 20
21 22 23 24 25 26 27
28 29 30 31

5 Friday

8.9
19,21

29
31

Mon, Tues
FriSun

Monday
Wednesday

Labor Day-Holiday.

REGISTRATION DAY Fall Term

DEADLINE FOR FINAL-TERM SENIORS to complete Writing Requirement or submit petition (and register
lm ilprpi at g wiliq siii Ii $t I lo Fee.)
FIRST DAY OF CLASSES.
P Iy il I du(cl ioin PF'(ition Period. Final-term seniors who have not coinpietcd the IL re unininr it imusl
pl tio dturing this tunm ($40 Late I ee for petitions filed after this period.)
DEGREE APPLICATION DEADLINE for February S.B. and Advanced Degrees. Submit to Student Services
C~e'ier (111 l e F i $ I,) l e i D m tier 14.)

REGISTRATION DEADLINE Signed Registration forms for all students due in Student Services Center.

DEADLINE FOR FINAL-TERM SENIORS to submit the HASS Concentration Completion Form
($40 Late Fee )
First quarter Physical Education classes begin.

2:00 p.m. Committee on Graduate School Policy Meeting.

1:00 p.m. C.A.P. September Degree Candidates Meeting, Bush Room, 10-105.
Student Holiday-no classes.
Faculty Officers rnecmmnd degrees to Corporation.
MINOR COMPLETION DATE Deadline for submission of Minor Completion form for final-term seniors.
(S40 Lrtr Fe, I
Last day to sign up for family health insurance or waive individual coverage, E23-308.
Deadline for completing Harvard cross-registration. ($40 Late Fee for any petitions approved after this date.)

ADD DATE. Last day to add subjects to Registration.

Last day for juniors/seniors to change an Elective to or from P/D/F Grading.

Late fee ($100) and petition required for students completing registration after this date.
Last day to submit applications for Fall Term financial aid.
Last day to drop half-term subjects given in first half of term.
Columbus Day-Vacation

Family Weekend.

Half-term subjects given in second half of term begin.

Second quarter Physical Education classes begin.

MIT
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NOVEMBER
S M T W T F S

1 2 3
4 5 6 7 8 9 10
11 12 13 14 15 16 17
18 19 20 21 22 23 24
25 26 27 28 29 30

DECEMBER
S M T W T F S

2 3 4 5 6 7 8
9 10 11 12 13 14 15

16 17 18 19 20 21 7?
23 24 25 26 27 28 29
30 31

12 Monday Veterans Day-- Holiday
21 Wednesday DROP DATE Last day to cancel subjects from Registration.

Last day to add a time-arranged subject that started after beginning of the term.
Last day to Petition for December Advanced Standing Exam (given during Final Exam Period).
Last day to add half-term subjects given in second half of term.

22,23 Thurs,Fri Thanksgiving Vacation.

3 Monday ON-LINE PRE-REGISTRATION for Spring Term begins.
7 Friday SUBJECTS WITH FINAL EXAM No test may be given and no assignment, term paper or oral presenta-

tioni shall t1(a dii' after this date

SUBJECTS WITH NO FINAL EXAM -Undergraduate Subjects: no test may be given and at most one
ass wiiwrit miay ill due betw rii tlhis date arid the end of the last scheduled class period in the subject.
Graduate Subjects: either one in-class test may be given or one assignment may fall due between this
date and the end of the last regularly scheduled class in the subject.

12 Wednesday LAST DAY OF CLASSES.
Last day to drop half termi subjects given in the second halt of the term.

14 Friday Last day to submit or change Advanced Degree Thesis Title. ($75 Late Fee.
17-21 Mon-I FINAL EXAM PERIOD,
18-28 Tues-Fii GRADE DEADLINE. GRADES DUE in Registrar's Office, 5-119, according to due date indicated on the Grade

Stheet Grade Sheets must be signed, enclosed in envelopes, sealed, and delivered to Registrar's Office on or
before due date.

22 Saturday Winter Vacation begins
28 Friday SPRING PRE-REGISTRATION DEADLINE. Students must initiate on-line pre-registration by 5:00 p.m. on

this date ($40 Late Fee, $75 after January 18.)

2002
JANUARY
S M T W T F S

1 2 3 4 5
6 7 8 9 10 11 1

13 14 15 16 17 18 H
20 21 22 23 24 25
27 28 29 30 31

4

6
7

8
9

11

Friday

Sunday
M(i nn V

Tuesday

Wedrnsi ry

Friday

18 Friday

21

22

23
30

30-31

Monday

Tuesday

Wednesday

Wednesday

Wed.-Thurs.

Term Summaries of Fall Term Grades delivered to Departments.
Winter Vacation ends.
First Day of January Iidependent Activities Period.
DEADLINE FOR DOCTORAL STUDENTS to submit application, signed by department, to Graduate
Students Office 3 138 trir Spi:n.l tri Non-Resident status.($100 Late Fee). Not needed if Spring Term
approved with Fall Termni application
9:00 a.m. Second-Year and Third-Year Grades Meeting, Bush Room, 10-105
SO a ir Fourth-Year Grades Meeting, Bush Room, 10-105

THESIS DUE for doctoral degrees.
1 00 pm. F irst-Year Grades Meeting, Bush Room, 10-105
Last day to Petition for January Advanced Standing Exam.
THESIS DUE for degrees other than doctoral,
5:00 P.M. FINAL DEADLINE FOR CONTINUING STUDENTS TO PRE-REG ON-LINE ($75 Late Fee).
LAST DAY TO GO OFF THE FEBRUARY DEGREE LIST.
Martin Luther King, Jr Day Holiday.
9:00 a m. C.A.P. deterred action meeting
1:00 p.m. C.A.P. deferred action meeting
English Evaluation Test for International students, 9:00 a.m.-12:00 noon.
Some Advanced Standing Exams and Postponed Finals.



_ _ _ _ _ _ _M IT
SPRING TERM-Number of Class Days (Tuesday, Feb. 5 through Thursday, May 16): 12 Mondays, 12 Tuesdays, 14 Wednesdays,
14 Thursdays, 13 Fridays = 65 days.

FEBRUARY 1 Friday
S M T W T F S

3 4 5 6 7 8 4 Monday
10 11 12 13 14 15 16
17 18 19 20 21 22 23
24 25 26 27 28

5
6-15

7
8

Tuesday
Wed-Fri

Thursday

Friday

11 Monday

12

15
18
19
20
22

MARCH
S M T W T F S

1 2
3 4 5 6 7 89

10 11 12 13 14 15 16
17 18 19 20 21 22 23
24 25 26 27 28 29 30
31

Tuesday

Friday

Monday

Tuesday

Wednesday
Friday

28 Thursday

8 Friday

25-29 Mon-Fri

Some Advanced Standing Exams and Postponed Finals.

Last day of January Independent Activities Period.

REGISTRATION DAY-Spring Term
DEADLINE FOR FINAL-TERM SENIORS to complete Writing Requirement or submit petition (and register
for appfopriat( writing suib icl) ($4) [lite Fee.)
FIRST DAY OF CLASSES
Physical Education Petition Period. Final-term seniors who have not completed the PE requirement must
petition durng this time ($40 Late Fee for petitions filed after this period.)

GRADES DUE iii Registrar's Office for work completed in IAP.
REGISTRATION DEADLINE. Signed Registration forms for all students due in Student Services Center.
($40 Lit I c )
DEGREE APPLICATION DEADLINE yur June S.B. and Advanced Degrees. Submit to Student Services
C(nuite ($40 Llace Fu $75 lar [ a Oter April 5.)
DEADLINE FOR FINAL-TERM SENIORS to: submit the HASS Concentration Completion Form ($40 Late
[ ec )
Final Deadline for all Juniors to submit HASS Concentration Proposal Form.

Term Summaries of Grades for IAP delivered to Departments.

Third quarter Physical Education classes begin.

2:00 p.m. Committee on Graduate School Policy Meeting.

1:00 p.m. C.A.P. February Degree Candidates Meeting
Pie, i nt ly Holiday

MONDAY SCHEDULE OF CLASSES TO BE HELD.
Facily Ott i c ier miuimind degrees 1u Corporation.

MINOR COMPLETION DATE. Deadline for submission of Minor Completion form for final-term seniors.
($40 Late Fee.)
Deadline for completing Harvard cross-registration. ($40 Late Fee for petitions approved after this date.)

Last day tn sign up for family health insurance or waive individual coverage, E23-308.

ADD DATE. Last day to add subjects to Registration.

Last day lor lniors/seniors to change an Elective to or from P/D/F Grading.

Late fee ($100) for students completing registration after this date.

Last day to submit applications for Spring Term financial aid.

Last day to drop half-term subjects given in first half of term.

Spring Vacation.

APRIL
S M T W T F S

7 8 9 10 11 12 13
14 15 16 17 18 19 20
21 22 23 24 25 26 27
28 29 30

1

5

15,16
25

Monday

Friday

Mon-Tues

Thursday

Half-term subjects given in second half of term begin.
Last day to submit or change Advanced Degree Thesis Title ($75 Late Fee.)
Patriots Day-Holiday.

DROP DATE Last day to cancel subjects from Registration.
Last day to add time-arranged subject that started after beginning of the term.

Last day to Petition for May Advanced Standing Exam (given during Final Exam Period).
Last day to add half-term subjects given in second half of term.

The online Academic Calendar shows updates as they occur. See http://web.mit.edu/registrar/www/calendar.html.



MIT
MAY
S M T W T F S

5 6 7 8 9 10 11
12 13 14 15 16 17 18
19 20 21 22 23 24 25
26 27 28 29 30 31

I Wednesday ON-LINE PRE-REGISTRATION lor I all lerm arid Summer Sessioi begins.
3 Friday

10 Friday

THESIS DUE for doctoral degrees.

SUBJECTS WITH FINAL EXAM-No test may be given and no assignment, term paper, or oral presenta-
tion shall fall due after this date.
SUBJECTS WITH NO FINAL EXAM-Undergraduate Subjects: no test may be given and at most one
assignment may fall due between this date and the end of the last scheduled class period in the subject.
Graduate Subjects: either one in-class test may be given or one assignment may fall due between this
date and the end of the last regularly scheduled class in the subject.

THESIS DUE for degrees other than doctoral.

16 Thursday LAST DAY OF CLASSES
Last (lay to drop half-term subjects given in the second half of term.

20-24 Mon-Fri FINAL EXAM WEEK
21-28 Tues-Tues GRADE DEADLINE. Grades due in Registrar's Office, 5-119, according to due date indicated on the Grade

Si t Crcid Sheets must be signed, enclosed in envelopes, sealed, and delivered to Registrar's Office on or

24 Friday LAST DAY TO GO OFF THE JUNE DEGREE LIST.

27 Monday Memorial Day-Holiday
Deadline for studerts to provide WEBSIS with an alternative address for Spring Grade Report.

31 Friday

JUNE
S M T W T F S

3 4 5 6 7 8
10 11 12 13 14 15
11 18 19 20 21 22
24 25 26 27 28 29

3 Monday

FALL PRE-REGISTRATION DEADLINE, Continuing students must initiate on-line pre-registration by this
tat $40 [ ate F ee: $75 after August 15.)

SUMMER SESSION PRE-REGISTRATION DEADLINE. Deadline for all students to pre-register on-line for
Summer Session. ($40 Late Fee.)

8:00 a ri lerm Summaries of Spring Term Grades delivered to Departments.

DEPARTMENT GRADES MEETINGS.

ilao noon. Fourth-Year Grades MoteeIrg, Bush Room, 10-105.
1:00 p.m. Committee on Graduate School Policy Meeting.
Faculty Officers recommend degrees to Corporation.

4 Tuesday 9:00 a.m. Second-Year and Third-Year Grades Meeting, Bush Room, 10-105.

5 Wednesday 1:00 p.m. First-Year Grades Meeting, Bush Room, 10-105.
6 Thursday Spring Term Grade Reports mailed to term address for Graduate Students and to home address for

Undergraduates.
Ii nrtlia Hooding Ceremony.

7 Friday

18 Tuesday

19 Wednesday

COMMENCEMENT
9 00 a ii C A F d(oerred action ineetng.
1:00 p m. C.A.P. deterred action meeting.

SUMMER SESSION Including Exam Period, Monday, June 10 through Tuesday, August 20.
L > I uo or IOptirer degree candidates. Friday, August 9

Key Dates for Academic Year 2002-2003
2002
September 2 Monday Labor Day

3 Tuesday Registration Day-Fall Term: classes
begin Wednesday

23 Monday Student Holiday-no classes
October 14,15 Mon,Tues Columbus Day-'Holiday
November 11 Monday Veterans Day-Holiday

28,29 Thurs,Fri Thanksgiving Vacation
December 11 Wednesday Last day of classes (Final Exams,

Mon-Fri, Dec. 16-20)
21 Saturday Winter Vacation begins (ends Sunday.

January 5)

2003
January

February

March 24-
April 21
May

June
June 9-August

6 Monday Independent Activities Period begins
20 Monday Martin Luther King, Jr. Day-Holiday
31 Friday Independent Activities Period ends

3 Monday Registration Day-Spring Term; classes begin
Tuesday

17 Monday Presidents Day-Holiday
18 Tuesday Monday schedule of classes to be held
28 Mon-Fri Spring Vacation
,22 Mon-Tues Patriots Day-Holiday
15 Thursday Last day of classes (Final Exams, Mon-Fri,

May 19-23)
6 Friday Commencement (date tentative - subject to change)

19 Summer Session (including Exam Period)

2
9

16
23
30
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